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The  Navy  has  Che  ongoing  problem  of  ordnance  being  loaded  with 
simulants  for  various  requirements  including  practice  items  being 
difficult  to  differentiate  from  explosive-filled  ordnance.  In  addition 
some  practice  bombs  contain  energetic  marker  materials.  Ideally,  one 
portable  instrument  for  all  differentiation  problems  would  be  chosen  if 
available.  The  current  survey  is  to  determine  the  status  of  explosives 
detection  instruments  and  possibly  viable  concepts  for  such  detection  for 
Navy  ordnance,  much  of  which  is  sealed.  This  phase  (II)  covers  nonvapor 
detection. 

This  work  is  supported  by  the  Naval  Sea  Systems  Command  (NAVSEA  06H3) 
This  study  covered  the  period  of  June  15  through  November  21,  1983. 
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DETECTION  OF  EXPLOSIVES  PHASE  IN  NONVAPOR  DETECTION 


INTRODUCTION 

A  proposal  to  review  concepts  and  new  and  Improved  methods  for  explosives 
detection  was  accepted:  by  NAVSEA06H  In  June  1983.  Phase  II  Nonvapor 
Detection  was  funded  first.  To  conserve  time,  the  abstracts  for  both 
phases  were  obtained  at  the  beginning  of  Phase  II.  Full  reports  (micro¬ 
fiche)  were  ordered  for  46  articles  related  to  Phase  II.  Approximately 
130  reports  were  noted  as  related  to  Phase  I. 

Data  bases  searched  by  computer  from  1980  through  July  1,  1983  included 
(1)  INSPEC  Data  Base,  which  Is  the  largest  data  base  in  the  English 
language  in  the  fields  of  physics,  electrotechnology,  computers,  and 
control.  (2)  CA  Search  Data  Base.  This  covers  bibliographic  data  from 
all  documents  covered  by  the  Chemical  Abstract  Service.  (3)  NTIS  Data  Base. 
This  covers  Government-sponsored  research,  development,  and  engineering, 
plus  analyses  prepared  by  Federal  agencies,  their  contractors  and  grantees, 
and  (4)  Compendex  Data  Base  which  is  from  the  Engineering  Index  with  a 
worldwide  coverage  of  3500  journals,  publications  of  engineering  societies 
and  organizations  including  papers  from  the  proceedings  of  conferences,  and 
selected  Government  reports  and  books.  In  addition  to  the  above  data  base 
computer  searches,  personal  contact  was  made  with  a  number  of  people  known 
to  be  involved  with  detection  to  obtain  updates  in  their  particular  special¬ 
ties  that  have  occurred  since  1979.  This  Included  many  people  whose  papers 
are  referenced  in  the  SwRI  report  of  December  1981.  In  addition,  a  summary 
from  the  FAA-sponsored  Cambridge,  Mass.,  (April  19,  1983)  Conference  on 
Detection  was  obtained,  as  were  abstracts  of  papers  from  the  FBI-sponsored 
detection  meeting  at  Quantico,  W.  Va.  (March  29-31,  1983).  These  two 
conferences  were  directed  toward  finding  explosives  that  are  brought  in  or 
planted  by  terrorist  or  other  saboteurs. 

The  field  of  quantitative  nondest ructive  evaluation  has  expanded  and 
progressed  markedly  since  1980.  A  meeting  was  attended  at  the  University 
of  California,  Santa  Cruz,  sponsored  by  the  Center  for  Advanced  Nondestruc¬ 
tive  Evaluation,  Ames  Laboratory,  Iowa  State  University,  in  cooperation  with 
the  Office  of  Basic  Energy  Sciences  of  the  US  Department  of  Energy,  the 
Defense  Advanced  Research  Projects  Agency,  the  Naval  Sea  Systems  Command 
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and  the  Air  Force  Wright  Aeronautical  Laboratories/Materials  Laboratory. 
Although  the  NDE  papers  given  did  not  Include  results  of  use  of  any  instru- 
aent  specifically  developed  for  detection  of  explosives,  some  of  the  tech¬ 
niques,  given  additional  exploration  dedicated  to  differentiation  between 
simulants  and  explosives,  may  become  useful  in  the  future.  Some  of  these 
will  be  considered  here. 

Although  for  many  of  the  types  of  detection  and  detectors  no  major 
breakthrough  type  improvements  have  been  made  that  allow  field  detection 
in  sealed  bombs  instantly  with  portable  devices,  there  is  still  the  potential 
for  some  of  these  methods  to  be  developed  to  do  what  is  required  to 
differentiate  the  true  explosive  from  the  inert  simulants.  Among  these 
can  be  Included  nuclear  gauging,  dual  energy  tomography  and  nuclear  magnetic 
resonance.  The  latter  cannot  be  used  for  sealed  weapons,  however,  so  its 
use  would  require  development  of  equipment  which  could  drill  holes  suitable 
for  a  small  transducer.  NMR  can  be  used  with  a  large  or  small  specimen 
(down  to  a  few  grams  size) . 

The  theory  and  mode  of  operation  of  nonvapor  detectors  Is  discussed  in 
some  detail  in  our  previous  report  ^  and  the  evaluation  by  Henegar^  of 
various  metal  detectors  has  apparently  not  been  superceded  by  a  newer 
detailed  comparison  of  Instruments. 

COMPUTERIZED  TOMOGRAPHY  (CT) 

(1  3) 

As  discussed  previously,  CT  is  the  reconstruction  numerically  of  a 

cross-sectional  image  from  data  obtained  at  different  aspect  angles.  These 

are  determined  using  x-rays  or  gamma-rays  together  with  radiation  detectors. 

(3) 

An  update  of  Roder's  previous  report '  has  just  been  received  for  review; 
however,  the  author  indicated  that  whereas  the  previous  report  indicated  that 
tomography  was  not  good  enough  to  differentiate  between  explosives  and  their 
simulants,  he  now  considers  that  using  Dual  Energy  Computerized  Tomography, 
(DECT) ,  depending  upon  the  system,  may  work  with  warhead  cases  up  to  one-half- 
lnch  thick,  and  above  that  it  would  not  work.  If,  on  the  other  hand,  the 
organic  simulant  simulates  the  density  of  the  explosive  exactly  and  atomic 
numbers  do  not  differ  by  more  than  about  10%,  DECT  probably  would  not  be 
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satisfactory  for  the  differentiation  required'  '  .  Both  Aerospace-George- 
town  University  sponsored  by  BATF  and  Varian  Associates  sponsored  by  the 
FAA  have  performed  DECT  studies. ^  These  showed  that  explosives  could  be 
seen  as  high  density  materials  with  low  average  atomic  numbers  and  could 
be  reasonably  distinguished  from  innocuous  objects.  One  explosive,  it  was 
noted,  was  not  distinguished  from  a  block  of  cheese. 

A  breadboard  type  system  suitable  for  realistic  measurements  was 
designed  by  Aerospace-ARACOR-USCF  under  BATF  sponsorship.  This  system 
includes  a  precision  conveyer  belt,  a  panoramic  X-Ray  tube,  eighty 
separate  scintillators  (CdWO^)  coupled  to  photodiodes,  and  a  data  acquisition 
and  control  system.  This  system  is  to  be  evaluated  at  the  FAA  Tech  Center. 

To  summarize  recent  CT  technology  advances  Dr.  Frederick  Roder  is 
quoted: 

"In  the  four  years  that  have  passed  since  development  of  the  bread¬ 
board  DECT  system  was  initiated,  the  state-of-the-art  in  CT  has  advanced 
on  several  fronts.  A  prototype  system  configured  along  the  lines  of  the 

4 

breadboard  system  would  require  -10  detector  elements.  In  1979  that 

4 

seemed  unthinkable  and  10  is  still  more  detectors  than  has  ever  been 
incorporated  in  a  single  scanner.  However,  one  commercial  system  has 

3 

employed  2.4  x  10  detector  elements.  The  breadboard  system  requires  that 
the  X-ray  voltage  be  changed  between  complete  scans.  However,  an  X-ray 
source  designed  for  dual  energy  work  and  capable  of  switching  between 
two  fixed  voltages  at  60  Hz  is  currently  being  used  at  the  Stanford 
Medical  Center.  But  most  significantly,  the  last  four  years  has  seen  the 
development  of  a  very  high  speed  CT  scanner  designed  primarily  for  cardiac 
imaging.  This  unit,  termed  a  cine tomographic  scanner  by  the  developing 
group  at  the  University  of  California,  San  Francisco  Medical  School,  has 
already  been  employed  to  obtain  cross  sectional  images  of  human  hearts 
at  36  sllces/sec.  This  system  utilizes  no  moving  parts  during  a  scan. 

Instead  a  high  current  (-600  mA)  electron  beam  is  electromagnetically 
swept  over  a  210°  tungsten  target,  producing  the  same  effect  as  an  X-ray 
tube  rotated  through  the  same  angle.  The  slice  thickness  is  7.5  mm,  with 
a  47  cm  diameter  reconstruction  circle.  The  present  system  is  designed  for 
single  energy  operation.  The  next  system,  currently  being  fabricated,  will 
have  DECT  capability.  Figure  7^  is  a  photograph  of  the  cinetomography 
system  before  the  detector  rings  were  installed.  Figure  8^ 
scanning  position  for  a  patient." 


illustrates  the 


The  cine tomographic  scanner  could  obtain  a  full  three-dimensional 
DECT  image  of  a  100-cm  long  suitcase  in  .3.7  seconds.  However,  the  resolu¬ 
tion  of  this  system  (2.2  nan  FWHM)  is  far  in  excess  of  the  requirements  for 
explosives  detection  and  the  47  cm  diameter  reconstruction  circle  will  only 
accommodate  relatively  small  luggage  items  (*-35-cm  high  by  30-cm  wide)  .  Recon 
struction  time  is  also  a  limitation:  at  present  about  7s  are  required 
per  256  x  256  slice.  Consequently,  although  it  is  believed  that  the  cine- 
tomography  system  would  be  an  excellent  tool  for  demonstrating  the  feasi¬ 
bility  and  efficacy  of  DECT  explosives  detection,  further  engineering  will 
be  required  to  embody  this  technology  in  a  system  configured  for  explosives 
detection." 

"Finally  there  is  the  matter  of  cost.  As  a  medical  system,  the 
estimated  $1.5  million  price  tag  of  the  cine tomography  system  is  quite 
acceptable.  However,  for  security  applications  such  a  price  tag  would  be 
unacceptable  under  other  than  the  most  dire  circumstances.  Consequently, 
cost  reduction  engineering  must  be  an  essential  aspect  in  developing  a 
DECT  explosives  detector." 


NUCLEAR  GAUGING 


Work  in  this  area  by  Weber,  Lukens,  and  others  has  been  summarized  in 

a  paper  from  IRT  Corporation^  .  The  early  work  reported  a  nuclear  gauging 

system  consisting  of  three  transmission  type  gauges  with  signal  acquisition 

electronics.  They  determined  density  using  a  dual  energy  gamma  gauge  with 
241  10Q 

-  .  Am  (59.5  KeV  energy)  and  CD(22.1  and  25.0  KeV)  and  hydrogen  con- 

252 

tent  with  a  thermal  neutron  gauge  with  Cf  as  the  source  and  a  tritium- 
filled  gas  proportional  counter  as  the  detector.  Letter  bombs  were  detected 
at  near  100Z  accuracy. 

Hore  recently  nuclear  gauging  was  used  to  determine  feasibility  of 

(8) 

detection  of  phosphorus  in  practice  bombs. 

Nuclear  Gauging  by  Compton  Scattering  -  Applied  to  Practice  Bombs 


IN 
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NWC,  China  Lake,  to  be  capable  of  meeting  requirements  of  range  clearing 
operations  for  the  NR-76/BDU-33  and  NK-106  practice  bombs.  Compton 
scattering,  or  collimated  photon  scattering,  a  technique  developed  by  IRT 
for  nondestructive  examination  of  ordnance,  uses  a  collimated  beam  of 
photons  from  a  "pencil  beam"  intersecting  a  practice  bomb  at  a  particular 
inspection  location.  A  series  of  collimators  is  focused  on  this  location 
and  the  attached  sodium  iodide  detectors  and  associated  electronics  provide 
accurate  counting  rates  for  photons  which  are  scattered  away  from  the  "location" 
(or  interior  inspection  volume) .  The  scattered  photons  can  yield  informa¬ 
tion  concerning  whether  the  energetic  load  has  been  expended  or  remained 
in  whole  or  part. 

A  three-step  inspection  process  was  developed: 

1.  Physical  inspection  using  calibrated,  hand-held  measuri  rods. 

2.  Inspection  of  remaining  bombs  using  the  Compton  Scatte:  >  System. 

3.  Inspection  of  those  gauged  to  be  live  on  doubtful  by  th  ompton 

System  by  dismantling,  sawing  near  spotting  charge  location  and 
visually  verifying  whether  live  or  not. 

A  validation  laboratory  study  (1RT-399-902)  confirmed  the 
initial  feasibility  study  which  was  then  followed  by  a  pilot  study  which 
included  design  and  fabrication  of  a  prototype  Compton  Scattering  System 
and  transporting  to  NWC  Baker  Test  Range  where  results  led  to  establishing 
the  parameters  for  an  optimized  system  for  full-scale  range  cleanup  of 
MK-76/BDO-33  and  MK-106  practice  bombs  using  this  method. 

The  live  round  false  accept  probabilities  were:  for  MK106  ■ 

—8  —5 

1.9  x  10  ,  for  MK  76/DBU-33  -  1  x  10  ,  whereas  empty  round  false 

reject  probability  was:  for  MK106  ■  4.4  x  10  ^  and  for  MK-76/BDU-33 
-  3.9  x  10~5. 

Nuclear  gauging  research  is  underway  for  FAA  also  at  Westinghouse; 
recent  reports  from  there  have  not  been  received.  Discussion  with 
Hurwitz  has  indicated  that  should  this  technique  be  used,  spent  nuclear  ? 
materials  would  be  exchanged  for  new  specimens  from  the  furnishing  plant 
so  the  Government  should  not  be  required  to  dispose  of  used  materials  as 
hazardous  materials. 

G.  Entlne  et  al.  of  Radiation  Monitoring  Devices  (private  communication 
to  H.  J.  Gryting)  have  developed  a  small  detector  with  some  capability  for 


detecting  explosives  as  shown  In  Figure  1  and  2.  In  Its  present  state, 
complex  differentiations  as  Indicated  earlier  would  have  the  limitations 
noted  for  this  mode.  It  could  detect  certain  explosives  in  bicycle  frames, 
for  example,  but  is  not  a  universal  tool  for  all  ordnance. 

NUCLEAR  MAGNETIC  RESONANCE 

Since  Ref.  1  was  issued,  there  have  been  continuous  efforts  related 

to  nuclear  magnetic  resonance  and  nuclear  quadruple  resonance  mostly  to 

Improve  the  techniques  and  to  extend  the  quantitative  measurement  capability 

to  additional  compositions.  In  work  conducted  during  the  last  year, 

advances  have  been  achieved  that  allow  explosives  to  be  detected  more  reliably 

and  with  fewer  false  alarms  in  imperfect  magnetic  fields.  These  advances 

resulted  from  efforts  to  improve  the  NMR  system  for  inspecting  baggage  to 

detect  concealed  explosives  but  these  should  also  be  useful  to  detect 

explosives  sealed  in  ordnance  by  means  of  making  a  small  hole  in  the  steel 

containment  wall.  In  normal  NMR,  the  magnetic  effects  of  the  steel  casing 

on  the  signal  obtainable  with  a  small  sensor  probe  inserted  through  a 

thick  wall  could  seriously  degrade  the  results.  However,  use  of  these  more 

recent  techniques  along  with  adequate  probe  design  could  be  instrumental 

(9) 

in  Improving  the  probability  of  success  with  such  probe  measurements. 

No  effort  has  been  conducted  to  the  author's  knowledge  to  determine  explo¬ 
sives  through  small  holes.  A  number  of  companies  producing  lasers  have 
been  asked  whether  their  equipment  could  gently  open  a  hole  in  a  steel 
case  without  igniting  an  explosive  or  other  energetic  material.  Not  a 
great  deal  of  optimism  was  expressed  for  such  an  approach. 

Nuclear  magnetic  resonance  for  use  in  detection  of  explosives  could 
be  a  viable  concept  providing  the  ordnance  is  not  sealed  totally.  Metallic 
cases  do  not  allow  the  electromagnetic  waves  to  pass  into  the  explosive 
unless  there  is  a  hole  large  enough  for  a  small  probe  (size  to  be  determined 
by  the  smallest  transducer  that  is  determined  experimentally  to  be  effective) 
to  be  inserted  in  such  a  way  that  the  electromagnetic  waves  are  not  all 
adversely  reflected  or  absorbed.  Significant  progress  has  continued  in  the 
field  of  nuclear  magnetic  wave  use  for  quantitative  determination  of  such 
explosives  as  the  cyclotols  and  Composition  B. 
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MODEL  8200 

Portable  Contraband  Detector 

Detects  Hidden  Contraband  Without  Disassembly 


The  RMD  Model  8200  Portable  Contraband  Detector  is  a  compact,  lightweight  instrument  for  the  detection  of 
narcotics  and  currency  hidden  in  the  body  panels,  tires  and  seats  of  vehicles. 

Developed  under  contract  for  the  U.S.  Customs  Service,  the  Model  8200  uses  a  modem  microprocessor-based 
technique  to  detect  contraband  beneath  metal  surfaces.  The  scanner  may  be  used  on  all  types  of  vehicles, 
aircraft,  vessels  and  shipping  containers. 

The  detection  technique  utilizes  a  nuclear  flux,  emitted  from  a  small  source  directed  into  the  volume  of 
interrogation.  The  backscatter  flux  is  measured  using  a  highly  sensitive  solid-state  detector  and  analyzed 
by  digital  electronics.  The  operator  is  alerted  to  the  presence  of  contraband  by  an  audible  alarm  as  well  as 
a  numerical  display 


Fast  A  typical  vehicle  can  be  inspected  inside 

and  out  in  less  than  five  minutes, 
including  hollow  body  panels,  tires,  trunk 
and  seats. 

Accurate:  State-of-the-art  sensor  and 

microprocessor  signal  enhancement 
allow  positive  identification 
of  contraband  targets. 

Highly  Sensitive:  Narcotics  packages  of  4  oz.  (0.1  kg.)  and 
currency  packages  over  100  bills  can  be 
readily  detected. 

FlexMec  The  scanner  can  be  used  to  locate 

a  wide  range  of  drugs  and  currencies. 

Easy-To-Use:  Requires  less  than  two  hours  of  operator 

training.  Small  Co-57  source  needs  no 
NRC  license. 


Specifications 


Size: 

Weight 

Power: 


Display: 

Response  Time: 
Scanning  Rate: 


10'  high  by  9'  long  by  4'  wide 
(25  x  23  x  10cm) 

3.25  lbs.  (1.5  kg.) 

Rechargeable  NiCd  batteries 
provide  a  full  work  week  of 
operation  before  recharging. 
Alphanumeric  with  backlighting 
for  night  operation. 

0.25  seconds. 

1  foot  (0.3m)/second. 


Figure  2.  Characteristics  of  RMD  Explosives  Detector 
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X-RAY  TECHNIQUES 


Greater  sophistication  in  X-ray  techniques  obtained  in  the  last  few  years 
makes  the  measurements  more  meaningful  including  the  successful  identification 
of  certain  specific  objects;  however,  the  full  differentiation  between 
explosives  loads  and  their  inert  simulants  has  not  been  achieved  by  these 
techniques . 

Excerpts  from  the  Cambridge  FAA  meeting  summary  indicate  status  of  progress 
X-Ray  Fluorescence  Spectrometry  used  in  semi-quantitative  analyses  of  known 
explosives  compositions  and  the  detection  of  metallic  elements  in  small 
quantities  is  indicative  of  some  of  the  branching  techniques  which  are 
being  developed. 

MAX-E  System 

133 

A  digital  radiographic  system,  is  a  direct  successor  to  ..  Ba  gamma-ray 
transmission  system.  The  MAX-E  consists  of  a  1  KW  constant  potential  X-ray 
source  which  is  continuously  variable  over  40-140  XV,  a  luggage  conveyor 
operated  at  24  cm/sec,  a  linear  array  of  512  photodiodes  coupled  to 
CdWO^  scintillators,  a  data  acquisition  system,  a  general  purpose  computer, 
and  an  array  processor.  This  currently  is  an  assembly/ test  stage.  It  is 
designed  for  two  mm  resolution  over  a '512  x  512  pixpel  image,  256 
statistically  significant  grey  levels  and  a  target  dynamic  range  of  1000:1. 
Explosive  detection  software  is  incomplete,  and  subject  to  FAA  procurement. 
Pattern  Recognition  Software  for  MAX-E  System 

Eight  proposals  are  under  review  by  FAA. 

Pattern  recognition  can  apply  to  recognition  of  shapes  (rectangles, 
cylinders,  etc.)  or  it  may  apply  to  the  recognition  of  density  distributions 
Pipe  bombs  and  packaged  high  explosives  may  be  recognized  by  shapes,  whereas 
military  explosives  may  be  recognized  as  compact  areas  of  low  atomic 
number.  Ability  to  determine  average  atomic  number  results  from  MAX-E 
capability  to  obtain  dual  energy  data.  False  alarms  may  be  obtained  from 
organic  solids  such  as  cheese  and  liquids  in  plastic  bottles.  Explosives 
contained  within  glass  or  thin  metallic  containers  could  escape  detections. 

At  the  FAA  seminar  they  felt  the  MAX-E  approach  should  provide  a 
meaningful  although  far  from  comprehensive  explosives  detection  capability. 


X-Ray  Fluorescence  Spectrometry  in  Quantitative  Analysis 

For  low  atomic  numbers  Z  -  9  (F)  to  Z  ■  14  (Si)  conditions  used  are: 
a  Cr-X-ray  tube  is  used  with  maximum  current  and  voltage  settings  (50  XV, 

40  ma) .  A  large  sample  holder  (3.18  cm  diameter  sample,  pressed)  is 
employed,  and  a  TAP  analyzing  crystal  with  vacuum  of  <150  p.  A  flow  counter 
(p-10  gas)  with  anultrathin  window  (1  -  p  thick)  (the  TATB  is  pressed  to 
-1.5  g/cm3) . 

For  a  TATB/KelF  composition  a  minimum  diameter  particle  for  this  PBX 
is  1000  -  2000  p  and  penetration  is  about  1000  p  whereas  the  fluorine 
X-ray  travels  only  2  to  3  p  from  where  it  was  produced.  Therefore  the 
signal  from  fluorine  is  manifest  at  the  surface.  The  signal  will  depend 
upon  surface  conditions  and  also  upon  local  inhomogeneities  (local  variations 
of  HE  to  binder  ratios,  particle  orientation  and  flow  during  pressing 
operation. 

Accuracy  is  restricted  to  within  10  or  20%  for  this  PBX.  Signal/ 
noise  ratio  is  poor  and  the  lower  limit  of  qualitative  scan  is  -4100  ppm 
(minimum  for  detection) . 

For  sodium  the  fluorescence  yield  is  low  and  the  lower  detection 
limit  is  80  ppm. 

Mg  lower  detection  limit  is  250-300  ppm. 

A1  lower  detection  limit  is  250-300  ppm. 

Si  lower  detection  limit  is  250-300  ppm. 

Si  with  change  of  crystal  from  TAP  to  EDdt  -*  50  ppm. 

Phosphorous  and  sulfur  -10-15  ppm. 

Cl  270  ppm. 

K  10  ppm. 

Derivation  of  the  relationship  between  X-ray  intensity  and  the  concentration 
of  the  element  in  the  sample  is  given  in  the  Appendix  to  Worley's  article. 

METAL  DETECTION  TECHNIQUES 

Morita^^  reviews  and  documents  technical  effort  and  results  for 
identification  and  screening  of  promising  remote  sensing  systems  for 
detecting  mines  with  emphasis  on  surface  laid  minefields  with  short 
detection  reaction  time.  The  minefields  considered  were  in  the  European 
Theater. 
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Techniques  and  their  highlights  Include: 

e  Aerial  Photography  -  recommended  for  continued  effort. 

e  Spot  light  Radar  -  may  give  quantitative  data.  (The  10. 6u 

active  scanner  was  suggested  for  greater  future  emphasis.) 

•  Image  Intensifiers  and  TV  devices  -  indicated  as  only  having 
limited  potential. 

e  Explosive  Detection  -  Methods  were  not  useful  here  as  it  is 
necessary  to  get  close  to  the  itr.m  to  detect  the  explosive. 

e  Sight  Systems  -  little  or  no  potential. 

e  MTI  and  Pulse  Doppler  Radars  -  are  capable  of  giving  inferential 

e  Acoustic  and  Seismic  Sensors  -  information  -  (recommendations  on 

these  techniques  are  not  covered 
in  this  report) . 

,  (5) 

THERMAL  NEUTRON  CAPTURE  (WESTINGHOUSE) 

252 

The  Thermal  Neutron  Capture  system  utilizes  a  Cf  source  and  96 

plastic  scintillators,  each  2-in.  wide  by  15-in.  long  to  produce  a  mapping 

(-4  in.  resolution)  of  the  nitrogen  distribution  within  a  suitcase  using 
14  15 

the  N(n,y)  N  reaction.  The  emitted  gamma-ray  has  an  energy  of  10.8  MeV 
and  is  higher  in  energy  than  most  other  neutrons  emitted  by  common  elements, 
although  gamma-rays  produced  by  iron,  chlorine,  and  chromium  do  produce  a 
significant  background.  This  background  is  presently  being  compensated  for 
by  obtaining  a  better-defined  spectrum  with  a  Nal(Tl)  detector.  There  is 
also  a  count  problem  from  the  2.2  MeV  hydrogen  capture  gamma  rays.  Conse¬ 
quently,  increasing  the  source  size  would  not  improve  the  data  acquisition 
time,  which  is  currently  minutes,  unless  changes  are  made  in  the  neutron 
polyethylene  moderator. 

Nitrogen  is  contained  in  almost  all  explosives,  as  well  as  in  wool, 
leather,  nylon,  orlon,  cheese,  and  lean  meat.  However,  the  nitrogen 
concentration  in  explosives  is  considerably  higher  than  the  concentration  in 
these  Innocuous  materials.  To  date,  field  data  obtained  with  this  system 
has  been  quite  limited,  so  background  nitrogen  concentrations  and  distribu¬ 
tions  in  the  checked  luggage  population  are  largely  unknown.  Preliminary 
results  with  this  system  showed  approximately  a  95%  detection  rate  and  an 
approximate  3%  false  alarm  rate  for  one  sample. 


The  use  of  the  thermal  neutron  capture  approach  for  air  cargo  warrants 
consideration,  since  cargo  tends  to  contain  large  amounts  of  metal;  and 
thus,  is  not  readily  inspected  via  x-ray  techniques. 

NONDESTRUCTIVE  EVALUATION  (SANTA  CRUZ  MEETING  AUG  1983) 

The  Santa  Cruz  NDE  symposium  did  cover  certain  detection  aspects  of 

(12) 

tomography,  including  computer  tomography  NDE  of  solid  rocket  motors. 

This  pertained  to  the  development  of  CT  inspection  capability  of  a  range 

from  small  to  2.5  meter  diameter  solid  rocket  motors  and  components.  One 

system,  the  AF/ACT-I,  was  operational  early  in  1983  and  has  been  used  to 

scan  rocket  motors  and  other  aerospace  hardware  components  for  flaws. 

(13) 

Scudder  describes  a  system  that  can  make  images  of  objects  up  to  two 

(13) 

inches  in  diameter  and  has  a  spatial  resolution  of  0.010  inch.  It  has 

been  used  primarily  for  aircraft  engine  turbine  blades  and  can  also  create 
good  x-ray  images  of  most  industrial  materials.  Good  contrast  images  can 
be  made  from  materials  ranging  from  light  organics  such  as  plastics  to 
heavy  metals  as  steel  and  copper. 

(14) 

Acoustics  was  one  of  the  major  subjects  of  the  Santa  Cruz  NDE  meeting. 
Several  people  were  contacted  with  respect  to  potential  usefulness  of  such 
techniques.  From  what  has  been  gleaned  from  the  meeting  and  from  dis¬ 
cussions  with  a  number  of  people  no  direct  application  to  explosives 
detection  or  differentiation  from  inert  simulants  in  sealed  systems  has 
yet  been  found  for  acoustics.  Acoustic  transmission  and  reflection  spectra 
from  inert  and  explosives  would  have  to  be  determined  and  compared  before 
viability  could  be  either  predicted  or  indicated  as  impossible.  Discussion 
with  Bruce  Maxfield  and  Dick  Boss!  of  Sigma  Research  where  acoustic 
holography  and  ultrasonics  studies  are  in  progress  for  other  purposes  also 
indicated  no  current  explosive  detection  capability  by  these  means. 

INTERNATIONAL  SYMPOSIUM  ON  ANALYSIS  AND  DETECTION  OF  EXPLOSIVES 

The  FBI  sponsored  an  explosives  detection  meeting  at  Quantico,  Virginia 
in  March  (1983).  Abstracts  were  sent  by  Terry  Rudolph,  however,  the  final 
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papers  are  Co  be  compiled  soon.  Significant  information  relating  to 
detection  as  concerns  this  project  will  be  added  during  the  time  for 
accomplishment  of  Phase  I.  Attachment  of  these  abstracts  as  Appendix  I 
will  Indicate  where  much  of  the  detection  effort  aimed  at  thwarting  terror¬ 
ists  is  going  on. 

When  the  papers  arrive  they  will  provide  more  information  for  comparing 
the  potential  utility  of  nonvapor  vs  vapor  detectors  for  sealed  explosives. 

COMPARISON  OF  CANDIDATE  NONVAPOR-EXPLOSIVES-DETECTION  TECHNIQUES 

Table  I  is  an  updated  comparison  for  nonvapor  detection  techniques. 

The  table  was  modified  from  an  Aerospace  Corporation  table  used  previously 
in  Ref.  (1)  by  permission  from  Bob  Moler. 

CONCLUSIONS  AND  RECOMMENDATIONS 

Uithin  the  nonvapor  detector  group,  there  appears  to  be  most  promise, 
at  least  in  the  near  term,  for  those  detectors  based  upon  nuclear  gauging 
techniques  and  on  nuclear  magnetic  resonance  together  with  its  associated 
proton  and  electron  magnetic  resonance. 

Some  of  the  other  possibly  viable  techniques  will  require  considerably 
more  basic  research  and  for  several  the  advances  needed  cannot  be  predicted. 
The  need  for  excellent  overall  detectors  becomes  greater  with  the  advent  of 
many  new  types  of  explosives  and  with  new  situations.  In  addition  to  making 
our  ranges  and  range  clean  up; safer,  the  terrorist  threat  to  our  troops 
can  also  be  lessened  if  we  can  detect,  track,  and  halt  Illegal  and/or 
enemy  movement  of  explosives  which  perils  our  peacekeeping  troops  and 
friendly  nations. 

It  is  recommended  that  in  addition  to  reviewing  the  vapor  detectors 
(Phase  I  to  be  funded)  that  a  detailed  comparison  of  most  promising 
nonvapor  detecting  methods,  based  upon  nuclear  gauging  methods  and  nuclear 
magnetic  resonance  be  made  for  the  ten  (or  more)  ordnance  items  considered 
jointly  by  SwRI  and  NAVSEA  to  be  the  greatest  problem. 

It  is  recommended  that  methods  of  safely  making  holes  in  ordnance 
cases  without  endangering  the  explosive  toward  ignition  be  initiated. 
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This  would  allow  greater  ease  of  detection  also  by  the  vapor  detectors 
as  well  as  by  NMR  and  possibly  by  nuclear  gauging.  In  addition  microscopic 
identification  and  use  of  chemical  detection  kits  could  be  made  practical 
for  previously  sealed  weapons. 

An  analysis  of  all  situations  wherein  terrorists  or  potential  enemies 
can  intrude  with  explosives  into  peacekeeping  missions  needs  to  be  made  to 
determine  what  methodology  and  instrumentation  must  be  developed  to  solve 
this  urgent  problem. 
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I.  Inti*  end  R.T. 
willf  Central  leeasrch 
Out.  M1*ee  I  C«..  Inc* 
firsts* ,  C— wet  1  Cm  I  OSMO 


m  ma  m*nn  tmtmMins  m  aura  c omms  via  liquid 


The  tnca  fbr  trgcbtc  eitre  c— wit  end  Mplociwg 

HU  Md  htHm  dctsctlta  ■<>!*  tas  bdecM  •*!»  W«l*f  vltM*  B* 
mt  meom.  NM«r.  It  ft  tsly  wfthf*  tta  p«»c  ft*  mn  ttat  LCfC 
tm  mm  —el  led  la  the  nDdtlw  endt  tar  —9  expiMlve*.  This  wort  k«i 
earn  Mam  iiilintai  f  cater  i  wide  variety  •*  eiplwlve  wteriali,  iM  to 
red  wr)d  ml«  e#  pM  rMf*»  ar  Poet-bUtt  exptotio*  dtaH t. 

At  the  MM  ttw.  reductive  LCtC  tat  tae*  tabHed  to  «  Mttf  of  ether 
eitre  dmrtMttws.  m4  derived  utfdu  for  »oo-tC  ectfw  uottnut  hot 
rnm  wt-dsd  to  taro  cortafo  aftresrcmstfc  derivative*  off-1  tno. 

Do  tta  otfMr  modi  there  tat  taem  no  itttaf  to  utlllso  oxidative 
L CtC  tar  M  litre  dirlwtlwt  or  espleslve*.  since  it  (t  readily 
Ml  ttat  seek  ottarlalt  *111  Mt  —merge  CC  oaf tatfoo.  In  order  to 
MM  tfcH  LCtC  MMMortU  ft  ft  ffrtt  oocMtonr  to  coovort  tta  fottfol 
ctaleeiw  to  «  dsHMtlw  predict  ttat  momIO  ta  K  octfoo  in  tta  oafta- 
civo  mm.  mower,  oorool  dariwtlxatlee  ttataoctat  mm  Id  uu  off-lino 
MCtataMOt  talloMOd  ta  oaftatlvo  IOC,  •  ooro  difficult  approach  than 
00-1  fta  OMtaotfMtlOO^XtC.  Uo  tave  taooltood  m  Mftaech  ttat  roltttot 
-trite  frta  erwmfc  Mtro  coopoooAi  iftr  ttafr  mPLC  sooorotfoo  and 
foot  tataro  tta  K  dotoctor.  IMt  rofoaoo  of  ta*  «*  nitrite  f»oo  tta. 
JJledlwit  ttao  tall  Mod  ta  ooftatfM  L«c  ^  detection  of  tta  Wn. 
ttaro  m  tooortl  »mmmm  of  »f»  mm***  to  ttalwlvet  Mtcetio*. 
ootodfolly  fo  tta  m-Hm.  reel-ties  toooratlon  of  m  CC  active  deriva¬ 
tive  frm  m  aootyto  ttat  la  not  EC  active  at  tta  start.  These  eethedg 
M«o  Mo  taeo  wolfed  to  a  variety  of  organic  nitre  coegeend*  and 
ewIoofMO.  and  M  MM  aOtafnod  calibration  plots  and  dotoctloo  llnttfi* 
fSee  eoCtata  cwld  ta  readily  applied  to  reel  wrld  sett-blast  rosftaos  . 
ceototefaa  various  wtalMttant  of  eiplotlMt.  At  the  saoe  tlM.  tta 
Moroll  Mttata  wold  ta  reedlly  applied  to  other  eta ante  nitre  cawowndt 
loclodfae  anil i w—lil  pollutants.  seed  at  Mtro-fAta.  veterinary 

Itaw - itftlli  agriculture)  cbtatcaU,  industrial  rm  Mterlals  and 

flMl  Ptadocts.  coni— r  products.  and  ottar  unplc  m trices.  The 
inirr— otarin  for  oxidative  iCEC  analysis  of  orgsalc  nitre  conpoundt 
•Mold  ta  ineia—atve  and  rwdlly  avallaOle. 

(TM§  ert  Mt  SMpnrted.  in  part,  ta  w  AW  11  medical  tasaatah 
tajin  (rent.  ta.  M07143,  to  tarttasttam  diversity.  WHS.) 


nr  Uapd,  M  CUM  IK 


(a  Oil)  422  3455 


rm  otaotaotaPtaool  detsstim  ot  wpl  M»h  Mpwata.  oepoaotad  ta 
mm  porfw—e  Ufdi  diwiipapu  (tfU),  H  o  bombs*  flio 
(fthla  layer)  ilaettede  (Mt)  m  be  niellnefly  lapMMd  beta  U 
«we  id  m  and  M-U*ity  at  a  unOaet  (tapaj)  amavy  drop 


myeetaeiUe,  tta  elontredo  any  bn  wanef  dwtap  ar  at  tta  owed  el 

•  ill . .  Md  At  id  oob  wbjeot  te  tta  intidMle  yenblwo 

mt  tta  ta*.  tata  5/M-perttata  WHC  eolowo  tta  detaetteo  Utabo 
far  o  tade  nop  ar  nltrete  «w  nitre  eeopoMdn  are  U  tta  reaoa 
7-M  pg  per  m/oX  tajeeted  impl  i.  Ttane  Utato  we  eaor—ieamjr 
a  taofnld  Inpn  ■■■«  w  ttane  reported  t or  tta  mt  iiMlpi.  and 
pa  n- mi  all  «ath  ftftnae  ad  *lae«>M  leptata  Wwila  (KS)  u 

pa . .  utasrad  vltt  Mat  mtapi  tta  tat  U 

wpertar  ia  —i/Mty. 

A  fneiln  alow  ap  peaaeMra  boo  taeo  OeaatapM  to  —alia  tta 
Itat-talC  lubin  i  te  ta  BOW  dor  anal-  beodowta  for  tsaaen 

-  -  *  —  i  ed  tta  applf  wtlw 


mt  tta  tnuipi  Mil  ta  | 


a  MfiM  Ml-alMtMa  eehe—  we  i—u-  ta  w  dittctua  mt 
■■pleas w  cnapwnH  la  aaandarda.  swatf  rnMua  mm  *«<Umhk«1 
■MpUa.  Tta  mlM  dwi-elaurede  thSa>layar  tnulwnr  cm  •■c«nd 
tta  ipncldctly  mod  deCeetlea  llmlu  (far  coapwda  tmOocmi  at  higher 
aanralai)  af  tta  aaperwecrle  dataatev  and  cu  mlmo  yro*lda  bat  tar 
oawaeu  of  rook  Ueetlty.  In  tta  cnee  of  yalyeicro  trwtu 
aapieelwe*  the  dataettaa  Unite  ohcalaad  with  tta  tal'ilactruta 
treendacir  (atpanl  way  rad  at  the  darweraaa  elactroda)  art  higher 
by  a  factor  of  W  then  etch  a  alapla  elactroda  trenatacar  hecaaea 
tta  daerwea  la  tta  kaaaltaa  aalaa  did  aec  fully  caapewete  far  tta 
dacraaaa  ta  tta  aUctrelfelt  currant  at  tta  daaaatraaa  elactroda. 
Oparattei  tta  radnetive  IOC  eye  tan  uitb  a  eat  lee  duel-«Uctro4a 
t  re— Cuter  allaaa  a  direct  Inject  lea  ot  tta  aenpla  eolut  ion  without 
eta  oaad  to  ra—M  diaeeivad  — ypaa  yrlor  to  tta  injection.  The 
daacrltad  act  bade  logy  pecattc  dataettaa  of  oaploalw  coapouMa  at 
detection  Unite  beta*  10  ppb*  dayaadleg  on  tta  yerttculer  coapouod. 

LOC  appecre  to  taw  algal f leant  advaatagaa  v>.  gee  pheaa  tachnl- 
guaa  far  the  deteradaetlaa  of  altro~tee#d  eiploelwae  tv*  oavlroo- 
aaatel  gad  fora— it  purpaaaa.  Tta  prlMry  future  direct  lot  ie  to 
lapeew  reliability  foe  tta  accealaeai  uaac  of  tta  tochnlgua.  Mea 
larpa  ■  inhere  of  aanplee  aaod  to  ta  pooceaead  an  a  regular  haata,  tha 
natbad  is  Mil  setabllshed  and  fan  prablane  are  encounter—  „ith 

dadlcetad  1— tnenaacerl— . 
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CBAAACTKJll  1  AT IOM  OT  PLASTICS.  POLYMERS,  AMD 
EXPLOSIVES  AT  DIRECT  SHI  EXCLUSION  CHROMATOGRAPHY 

TM»  ctudy  woo  directed  at  the  various  plastics  end 
polyaere  that  can  ba  characterised  by  gel  pen— etion  chr ca¬ 
rtography  (CPC) /else  eacluaion  chro—tography  (SECI  •  Many 
co—wrcial  products  are  fabricated  exclusively,  or  contain, 
polyaere  that  give  the  product  it»  desired  physical  proper ♦ 
tiaa.  products  such  as  autanobile  tires,  teilights,  end 
wirs  insulation  era  produced  cotawrcielly  by  many  companies. 
Nhen  analysed,  each  product  reveals  a  characteristic  fin¬ 
gerprint  or  chro— atogran  that  can  ba  traced  to  the  producer 
or  origin  of  nanufacture. 

Tha  acne  net  bod  would  also  apply  to  saokalass  powder a 
used  in  cooMrclal  ea—unltlon.  exploaives.  and  their  resid- 
uel  byproducts.  Representative  aanplas  of  these  powders, 
explosives,  plastic  wedding,  prieer  eatarial,  and  bullet 
lubricants  were  characterised  by  thle  technique  of  CPc. 

Tha  raaidua  raaainlng  after  detonation  was  washed  fron  the 
e-pty  cartridge  and  barrel  of  tha  weapon  and  then  analysed. 
Con pari sons  were  then  detenslned.  Tha  sane  procedure  was 
also  applied  for  residua  obtained  fron  spent  explosive 
Material. 

CPC  Is  a  predictable  node  of  aAalyaia  since  it  is  a  nola- 
cular  sorting  process  based  upon  the  slxe  of  nolecules. 
in  nany  instances  direct  comparison  of  the  chronatograsu 
can  revnal  eignlficaat  differences  between  two  supposedly 
identical  naterlale.  Thle  is  because  the  co-plete  distri¬ 
bution  of  esch  noleculsr  weight  species,  in  order  of  eole- 
cular  else,  and  in  amount,  is  presented  in  the  chromatogram. 
A  site  separation  can  be  used  on  molecules  with  a  molecular 
weight  as  low  as  100-M  all  the  way  up  to  large  high  poly¬ 
mers,  in  excess  of  10  million  MM. 


A.D.  be va ridge 

Royal  Canadian  Mounted  Police 
Crime  Detection  Laboratory 
)201  Heather  street  | 

Vancouver,  o.C.  V5t  M.7 

404-444-2044 


W.R.A.  Craenisy 
H.C.  Shaddick 


Jonm  C.  Hoffsowwr 

Havel  Surface  Weapons  Canter 

Vhlta  04k  Laboratory 

Silver  0prln<,  Nsryland  20910 


Donald  J.  Qlover 
Naval  Surface  Vespons  Canter 
White  Oak  Laboratory 
Silver  Sprint,  Maryland  20910 


(202)  390-2715 


DETECTION  AID  ANALYSIS  OS  POLTMITIIOPmcU  ZN  VATU  BY 
RSVUSSD-PfUSS  IOM-PAZI  UQDID  CMMOMATOORAPVY 

The  ■ eg arm t ion  and  quantitative  analyses  of 
mixtures  ef  up  te  nine  different  pelynitrepnenols  in  meter 
las lading  both  ptsrle  and  styphhlc  acids  by  ton-pair 
liquid  chromatography  are  deeerlbed.  Using  Tlc-A  reagent 
(t-butyl  wwenium  phosphate)  to  produe#  tno  counter  cation 
in  methanol-mater  syoteme,  quantitative  results  were 
obtained  at  p banal  eanaant rations  as  low  as  0.1  mg/lltsr 
(0*1  ppn) .  Details  ot  a  preeencent ration  stop  for  tho 
analyses  of  pelynitropbencls  at  the  parts  per  billion 
(ppb)  level  are  given. 


Identification  of  Reaction  Products  in  Explosive  Residues 


Reaction  products  and  unreacted  components  in 
explosive  residues  have  been  identified  in  test  explosions 
of » 


oxldisers  and  fuels. 


s*  explosive  mixtures  of 


11)  high  exploaives  of  the  aweter-gel  type. 

The  ’home-made*  exploaives  were  two-component 
mixtures  of  oxldisers  (chlorates,  perchlorates,  nitrates) 
with  fuels  (sugar,  sulphur,  aluminum)  and  were  ignited 
both  confined  and  un confined. 

The  high  explosives  were  sticks  of  "water-gel” 
explosive  produced  by  two  different  manufacturers.  The 
compos it lop  of  residues  from  these  explosives  la  compared 
to  residues  from  dynamite. 

Residues  were  systematically  analysed  by  routine 
solvent  extraction  methods  and  analytical  procedures. 


Hoot  T.  Use  lager,  fh.0. 
tape.  Chemistry 
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uqgtb  a— ata— m/tabcwnr—i i rit  ■ctsctios  or  muiini. 
p.f,  tflager,  lipir— ■■  —  CbMUtry.  Nr— a  Oalwralty  eta 
tail—  Iff  task  tyscams,  las*.  Met  lafav—te.  »  Altai. 

mm  eeaamely  ecai  capieaiee  aetaaaacee  are  alactr— —sally 
nlMUa  as  asm  eegeciw  — i— tala  (Him  -l.O  wit  *e. 
tgmQ).  ta  a  result.  aiastreeMMstry  yrwviSee  aeaetUa*  —lactt- 
rtlf  fee  theme  faiet—  taemaee  wry  fern  eeaereUy  wcarrlaf 
sstseiele  eeesaie  setts  leompe.  Tta  imtiwtm  ot  room  too  puses 
ataMH-agsepbp  each  sleet rtaMmsiil  eec—clee  ttarefeve  previdee  a 
aeegee  apgeeeeestp  ee  eecetbAw  aery  well  —an  (typitalt?  I  as) 
ot  mfims  Mflestw  wbiMu.  le  tale  peeaeetetlea,  the  yvie- 
aipkes  ata  i-irieiinl  practice  ot  UK  vftU  ee  reataws  vtth 
apeeifte  nfmama  ae  mnumtn  ad  tta  e— it— i—  ata  iseectn- 
eecias  d  leMewxsk  —plealw  alter  tale. 
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Moo  omplooi mo  o—penonte  rotrlovod  from  earns  *c*n#a  trmqvonti  v 
can  Se  ot  —  Jae  in  eetermininy  the  type  ot  ejrploej—  dmviem  u»ta. 
Afficiewllv  in-mtlM  may  ta  gaieta  to  characterise  tnaa*  coo* 
penoata  tot  tracing  pr—iklm  orlfxnm. 


tathota  9t  anaiysia  tot  theta  « 
etiliaoT  in  /orenoic  iatarateriea. 
mtcroooopte  oMooutotiOom.  r*re»  tlm 


toot  a  arc  these  troqmofttim 
Uta  pivoo  mill  include 
Mica,  xnfrmrod  and  pyreiyeia 
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m  nm  win  ut  i  n  m—o  u  «um  im 

Ml  H  n«la  1  UaUllutta  at  »  (UNiwc 
llnPii  1  n»Ui  himUI*  TM  kit  im  nMUUi 
1  (Ms  Uptf  UMlMf  (TlO  w  iiwt  ad  ilHiNi 

1  tfwtff  IM*  MfMt. 

tbs  ttt«  sdth  HUM  mill  U  pe  tires  tm  (101  win, 
Is  paabmad  te  •  ktUllM.  TM  alvati  fit  —U  (liwton 
«1  TLC  inf  are  r"‘~T~l  is  iS|Iit  U1  m  u 
dw  nililf  red  Lack  1  MUBtuUa.  TM  kit  U 
aaastelad  (im  tw mill  iissii,  vtu  mkm  pacing  teg 
mi  Iw  (11X1*1  red  Mites  tka  n  »hMC  tala.  A 
katwnml  Of  light  «la*Ua>  tka  TIC  pUu*.  alts  last  lag 
tl  sal  tec  earreaiw*  raagast*  md  allsmi  celre-feiaiag 
111  A  Sftatel  praaH  «lth  tka  laasrecttrea 
pfte  la  fntar  thews*  *1  aaalyel*  1  ta  h1  ta 
nnrl  daea  md  tel*  a*1  tka  MUliatte.  TM  It 
mUltea  CM  Mpaaw  mt  Mali  md  aate  chars*  aapia- 
atm  m  all  aa  wlaaaal  ■Ulan.  prapallrera  md  atMc 
reasgacte  material* 


Most  IMttl  tested*  «  Bites  Cars*  ICS  tiMUlaaa 
tall  tM  hie.  TMlx  part  its —u  we*  pal,  i  tMlr 
raaatll  ta  tha  Ut  «aa  vary  laranUa. 


Richard  f.  Taatarttl 
taw  Hi 


paia.  Nip  #(  CM  reside**  «n  («1  ta  M  eternity  reactive,  aac 
wilka  tha  erlpial  aaplaalvaa.  Cm  chap  wars  evaluated  hp  (Mtwl 
aalpala  Caata.  Tha  re* Idea*  teas  eh*  mm*  pi  «»Im1*m  wrt  eh* 
laaat  raactlw  thavsallp.  Pref  arrest  1*1  aaaawptlaa  of  tka  lagredtaaca 
saa  Ulead  hp  m  r  kestrel  aalpaaa  #(  a  (as  af  tka  reaidw*#. 

laalMaa  an  la*  csllaatad  Ins  m  easUartlaad  chart*#  *1 
as*  fallal  chart*  HI  la  ******  caata .  A*  aapacd.  tha  awti 
*f  thaaa  taalteaa  war*  wch  nallar. 

A  pal  Laver**  carraLatlaa  as*  freed  teewaaa  eh*  aareat  af  ua- 
dad  raaltea  art  CM  *ge*re  af  tha  rad*  at  recart  lead  art  toa- 
ftal  laiaaatf  nlwltf ,  (D  wacartlal/P  eeaftaadr.  ta  agreaaret 
with  tha  kydradysaslt  thaary  mt  iataaatlaa. 
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Zmtnasntal  TUrttlqum  Utilised  In  tha  font  I  float  ion  of  SsoMiaaa 
tarns.  Rom  Hggnetla  maananco  (M)  and  Gw  OwstegrBte  <<X). 
RXOMD  L  1TBB.  K.8. ,  wd  XM  A.  im,  1.8.,  ttxsrsic  Sclanoa 
Mil  rational  Utettwry  Csncsr,  Bissau  a t  Hostel.  !tteoa>  and 
Ptisans,  and  tha  Drug  toteoaatt  Adtenlatratlon  North  CantraL  Plaid 


■law  poMtecs  hta  I 


l  Plum  (MT)  ftetrtrpMrtara  Laboratory  and  tha  nruj 
■corcssant  AHniatration  (DBA)  North  Qwtral  Plaid  Laboratory. 
Tha  procedure  util  law  a  ixsblnotlcn  of  proton  augnetlc  raaonanoi 
(Ml,  and  Qaa  OrrifNfi  (OC). 


Tha  om  of  Ml  psoteta  diacrllnatlon  between  a  filar  products  of  tha 
asjor  0.1.  snifarti.ssra.  nasaly.  agent,  Hercules,  or  winchaatar 
Matarn.  Using  Ml  alow,  mam  discrimination  can  bs  soda  within  a 
psrtloalar  sort  if  act  ur  ora  product*.  Tha  OC  prof  11a  pscslta  tha 
observation  af  sfor  owponento  teem  Ml  La  oamlnad  with  OC  ana 
la  11a  to  also  Idantlfy  cadi  typo  within  tha  sawfactunr.  Thaw 
raaslta  won  obtalnad  using  iMahonabad  amyla* 


This  prsaontatlon  will  itiaew  tha  dlffisncw  In  both  tha  PM 
gmlu  and  OC  QraMoMu  to  Incluite  variatlona  aacn  in  products 
fttaa  dlftetsne  sawifaoturan  and  thaw  nbwmsd  in  products  (ran  « 
particular  aarufactwar.  tempi  te  of  tha  moults  lowing  both 
afllarltlw  and  tfiftennon  will  bn  given.  Application  of  tha 
technique  ta  typical  Seram  ic  fit  it  nr  will  ba  daocrlbad. 
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A  Sdwa  for  tha  Aaalyola  mt  Bsoloaivaa 
md  IsploalTO  Boolduoa 


Tha  VBX  Laboratory  has  dowolopod  a  now  achnaa  for 
eh*  aaolymia  af  omImIwo  residua*.  This  ichov  la  baa  ad 
mm  •  near  aad/or  orudt  aalvsat  wsab  mi  bos*  log  dohria. 
ImmmA  no  Marti  high  axs  loot  was  nek  ta  lymiltaa  and 
■star  tsl/alurrlaa  eootaf  both  organic  and  inorganic 
apart  a  a .  it  la  of  tan  naaaaaary  to  rally  idantlfy  tha 
■alaairt,  to  porforn  both  wsaha*  on  tha  dabrla.  This 
teams  high  light  a  eha  uaa  of  X-ray  aowdar  diffraction  and 
Ian  ■hranatagxaphy  OC)  for  tho  analrola  of  tha  watar  wash. 
Snail  hold  to  idantlfy  iaorganle  apart**  aa  nannnathylanlna 
nltraca  «■  anally  Bo  ldaatlflod  with  tho  XC  natboda 
mnortod.  Tho  organla  aolwont  wash  highlights  eha  uaa  of 
me  and  0C  nm  icm.  me  natboda  util  Isa  both  sornal 

id  warlabls  UV 


wrtiagfh  and  TXA  dataatora. 
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T*  USE  OF  MULTIPLE  DETECTION  IB  THE  GAS  CMOMATOGAAPHIC  ANALYSIS  Of 

- «naLsro  twwin  ansum  is^mm _ 

Tha  tram  organic  analysis  for  ultra  derivatives  and  explosives 
hat  traditionally  bsw  liginl  Ay  a  lack  of  suitably  salactlv*  and 
sonsftlm  tetactors.  Except  for  tha  aass  spactrawtar.  most  otter  CC 
detectors  am  sat  saltably  salactlv*  for  ultra  cowounds  to  provide  for 
uaaablguout  Idontlfltatloa  of  tract  amwnts.  In  recent  years,  various 
worttort  haw#  applied  a  casblnatlas  af  datactars.  i*  series  or  Mr* lie l , 
for  laprowad  caapouad  Idaatlfl cation.  Mo  haw*  utllirad  a  parallel 
arran gawat  of  alactran  capture  detect  to*  (ECO)  and  photoion  Iran  on 
detection  (PIO).  to  pother  with  certain  fatsnbowd  CC  packing  aatart*!*. 
for  tho  lapravod  ratal utl an  and  specific  Identification  (speclatlon)  of 
nuwraas  organic  nitre  c mounds  and  explosives.  Tha  cowi«Mtlon  of  OC- 
ECD/ftO  far  ultra  derivatives  provides  relative  response  factors  (RRfs) 
vs  a  cannon  internal  standard,  aa  wall  as  ratios  of  ECD/PI0  Wfs  that 
are  often  unlgwa  for  Individual  ultra  compounds,  tfa  have  applied  these 
analytical  wthodt  to  a  wide  variety  af  nit ra  darlvatlves.  including: 
aeno- ultra  toluenes,  dlnttratoluenes.  dlnltrabenxenes,  ultra  allphatics, 
nltro-fAHs.  PANs,  and  various  explosive  coapownds.  Separations  of 
alxturtt  of  th*  arowtlc  nitre  coapownds ,  PAHs.  nltra-PAHs.  or  explosives 
vara  obtained  using  packed  gloat  eelism  of  Perse hond  Methyl  Silicone. 
Parsabond  PC6  2QR,  and/or  Perm bond  PAH  packings.  The  coabtnatlon  of  £C9 
and  PIO  provides  for  vastly  different  Rifs  In  cosparing  the  PAHs  end 
nltra-PAHs,  to  that  tha  noraalliad  AAFt  for  the  ratio  of  EC0/PID  responses 
bectes  vastly  dlfforant  oa  an  absolute  scale.  Thus.  In  certain  cases. 

PAHs  and  their  nitra-PAH  derivatives  con  exhibit  3-7  orders  of  saqnttuda 
differences  In  their  Rtfs  for  CC0/FI0  ratios. 

The  use  of  co**1n*d  CCO/PIO  ratios  and  MFs  In  GC  analyses  for 
organic  nitre  compounds  and  explosives  provides  a  uni  owe  rathod  of 
utl 11 ting  readily  available  and  1 not pensive  detectors  for  twravtd 
analyte  identification  and  spoliation  at  llttlo  added  overall  cost. 

These  methods  era  directly  applicable  to  environmental  samples  having 
trace  awunts  of  nitre  derivatives  and/or  explosives.  GC-«ultipl* 
detection  Is  therefore  a  very  viable  and  useful  method  for  the  trace 
analysis  and  speclatlon  of  those  classos/typas  of  compounds. 

(This  work  was  supported.  In  part,  by  an  NIM  Blomdlcal  Research 
Support  Grant,  Bo.  ABQ7143,  to  Northeastern  university.  Ohms.) 
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M  Isvaaalgailes  was  isImhi  by  tbs  Owaeaa  at  Maa*  c*  recover, 
wISaec.  asd  idmslfy  tha  Mild  asplwtea  y  rad  eat  a  •(  nasarrui  w 
plaslwaa.  Thaw  casdasaad  prsdsata  aw  faalwda  wivaaacad,  partially 
ra— *d.  asd  oosplataly  root  tad  teggsdtasaa. 

Variaw  wart  Mad  smrim  asplaatvwe  was*  fired  awapasdad 
is  a  apbam  is  ait.  1b m  aalid  re* idea*  ware  call-tad  md  atediad. 
Nsdaai *d1y  large  asm**  af  raatdssa  wavs  tmmd.  tm  gasaral.  cm 
>■■■■1  ar  aaplaaivaa  prsdsosd  see*  reside*  th*s  tM  aw* pal  a  asd  vacar 


Oat a re teat lae  •(  Nitre  Kaplealvaa  hy  Cam  Chreeatotraphy 
UtilUlag  a*  oa-Chl«w  Capillary  I*i«eter 

Nitreslyccvla  asd  *thar  Ait  rated  **t*r*  ar*  tapitmt  caspwwd* 
h*oae**  «f  th«lr  im  •*  raplaat***  art  a*  kre*a  la  tha  traateaet  af 
cardiac  dlaardar*. 

Th*  caspeenda  ten  tea  dattnUW  hy  Baa  chre*ato«r*phy  wains 
eoavanttenal  p*ckrt  calwa  Wt  th*  aaalyat*  caa  h*  quit*  difficult. 
T«W#r*tera#  Mat  M  carafuliy  caatr*ll*d  md  th*  coIwm  Mat  ha  pre¬ 
pared  md  coedltlsete  very  carefully  •*  that  actlv*  alt*a  we  uhleh  th* 

alt raced  attar*  eaa  dac ******  are  allslaatte. 

Capillary  calueaa  ea da  af  fea*d  ell  lea  (fvrt  *yeth*«ic  no,  with¬ 
out  steal  e«ataslaanta)  hav*  h**a  rawed  ta  he  of  value  whe*  analytlna 
twttlvt  csspaued*.  vhaa  cwhlaad  with  a  capillary  oa-«*luaa  injector. 


i  that  mU  a—  to  an——  H  pa*  »tai 
riMi  Witt  |»m  iUttMitr  wwkti 


^MUi  nn>l>  torn  tkt  tm—  rtltu  nl  ■■  mim  m  . . 

mMUm.  Am  m  m  tip  —  UUN  •»  UnkUt 

— mMiiim  m  •  nhi«m  iim  «m  #.w,  om«i  im  ■— 

Malm  ta|«m  m  irlitul  •  iimalytatu  mU  mm  ha 

4— aac—  mm  m  —A  Islam  A)m m  me  mm. 

to  Ha  itmaatot  tha  aa  tall  to] malm  taahalm  aUl  to 
laarrttrt  am  a-aiaata*  wick  tha  alto  tafUtor  injmtim  taahalam 
(ailU  am  avlltlm).  AaMm  that  am  —phr  maawtt  will  to  am* 
twai  am  ramie  a  week  actor  m»laatm  mh  aa  attmlaa  am  y—fm y 
cferltol  catrmuraca  vUl  to  |tm. 


uup  1 9 

m.  -» 


lUfftamcirl  ttaaaal  aaalywia  (BTk)  toa  »nm  to  to  a  — imble 
l  flaw  cm  itoUUaatlaa  am  amUtaatwa  awlycla  at  rmtaetoe 
aavtoaim  torr  araa  aa  waU  aa  tor  (to  Umuaailaa  at  toa  c*mc- 
makm&am  to  ijaaaaatoia  aaaaciam 


,  mill  m  sry—lim  atom  tfaaaltuaa.  piotoa  tom 
>  M«i  Ntohimi  la  a  flat  of  t  mram  AT  (taavara«*m 
bmmm  am  mi  ttomaUr-iaact  mtoamm  memui). 

is  (aamtoam)  la  toa  ptet.  toa  rmaleln#  itoim,  mm 
■  sam  Mama  to  MO.  MO.  U00‘  or  *i— m.  la  cami 


i  Cm  a  fWUcUr  m  aacanal  rialia  a  thanal 
m  am  to  wam  tor  caaUuuva  piapam  am  for  parley 


tali  wmaakOc  or  mltiln  at—*  la  a  oato 
■pm  of  toa  iaUaimi  eapamu.  vp  to  toa 
«  a*  too  mcarlal.  to  tore  palat.  a  acre—  am- 
M— i - paatoc  ta  toa  aasm—am  of  a 


maapm  ai  w—tou  am  aplaatw  meorlala  will 
,  mi  cm  af  cm  —mi  art  1j— U—tlom  n«ai«at  l#mtion 


•  to— l  UtfU 

Sir— tor  af  laaljilaU  Uto 
lar— 1  fall—  tot  *1  toa 


•to— 1  Kraaa  A  laiceh  Clattatala 
Crlaiaal  Llaatif laauoa  Ut, 

lay— 1  H>Uaa  tot'l  toa 
JanaaalM 


Uacttflaatlaa  af  Twa  Kara  fatpleatwa 

Taa  ■— I  am  rara  acpioaiwaa  aara  uaau/lai  ta  taa  aepa- 
rata  aa— a  af  ter—sc  mtl—ty.  Tto  cm  acploatvaa  vara  liaa- 
ClfiaA  —  to— atcplam Atom—  paraciia  am  tria— temtrlparacfcia. 
Tto  —omiflaaeia*  —  to—4  —aa  latoipratattaa  of  —mtraA  otor- 
N—  of  %—  aa— a—.  Tksm  tmimai  aa m  aaaatroaatry 
■a—  alaatraa  la— «  (U0)  am  a— led  la— sat  las  (CM)  1- 
•lam*  toft— m  (tl)  apoatramsby  a—  malaar  m— cia  raaaaaaaa 
(Mi)  apes!——.  Tbs  — pAa— a  aara  firtl  tiaatiflaa  akaa  — 
Caa—  —aatoa  af  hk—  aara  *— lAnkA#  ta  aar  laaaratery  liarary. 
Ttoir  too— ley  m  laur  aaaftram  —  —apart  ac  a  aftek  lata  fro  a 
11  Cara  torn  i  tto  aa— 1—  Imlmai  mitt—  pataca  aai  U  apaa- 
tic. 

f—  cm  asploaft — a.  aktok  am  ar— a  paraitiaa,  aara  ian- 
arttoi  — — Ay  to  a  liar  lltoratore,  toe  tkair  owrraac  am  — 
a U terry  api—  —  mi  to—  raparcaa.  alckau«k  cko  ccploatm 
pc— arena  af  cka  cm  n— —  >  aairaapa—  ta  ikaaa  af  pnmry 
a— la—aaa,  am  af  cka—  crlaaacaaacrtpareilia,  —  a— leya4  ky 
Camrim  aa  a  —to  akarpp* 

•pact cl  mrtflwc  mall  to  ——a  ky  laa  aofora— ic  ape 
aim  to  c—  a— pAlalcy  af  praparaciaa  af  cka  cm  a— laoiaaa,  aa 
wall  aa  to  Cka  roaiy  acallakCllCy  af  cka  ocarct—  aa  tonal  •  aa— 
far  Ckalr  a— ala.  Xa  I—  aa—  af  crtosata— trlperettaa,  cka 
prapapail—  a—  icamlkai  to  cka  caactoa—  »f  —  appro— ai  cam 
rarlaC. 

u  tot  arc  a«»—  pal—  —lab  tall  to  ralaaa—  ca  tto  Cataacloa 
af  too—  mala— waa  ky  «■  rapt  ta  that  aa— rary  ca  aeaaaa  prtoary 
a  apis— o  (a.|.t  lam  —a  or  warm ry  fwiaiaacal,  ttoaa  part  ilia 
a— Aa— a  masala  aa  a— Ala  alamaca.  Tkarafara,  tkair 
praaama  aaamc  to  iacaac—  ky  acaa—  airport  aoaarlty  pram • 
Carat. 
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i  mpiap—  —  c—  1— tfto—toa.  ac i— total  —cam 
■to  of  t—  emaUM— ta  af  m  — am  mplaaf—  ad 
I.  fir  era— i— aa  aa—  Mila—  ckmlaal  ta— a.  alari 
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Analyila  of  an  Omiiual  Explosiva:  Nat hod •  Used  and 
Com  luilotti  Drawn  fro*  Two  CiMi 

Sa—) Ac*  of  izplnilTi  aatarlal  era  oft an  outwitted  to  tha 
FBI  Laboratory  for  id— it  1  float  Ion.  In  mac  earns »  tha 
•aapla  la  qulokly  Id— itlflod  by  Oar  Chroaatography/Mass 
Spaotrr— try  analysis  and.  if  a  aufflciant  quantity  of 
purr  substaaea  la  available,  by  Infrared  Spectroscopy. 

Tha  resulting  apoatra  era  eoaparod  with  library  apaetra 
or  apmtra  obtained  fro*  known  staples  in  tha  laboratory. 
Whan  no  mtohlng  apaetra  oan  ba  found  anong  thaaa 
raaouroaa.  tha  exaalner  mat  daduca  tha  nolaeular 
atruatura  of  tha  aatarlal  by  uelng  fundanantal  ehaaical 
knowledge  and  by  anploylnc  whatavar  approprlata  spoctro- 
eeoplo  techniques  era  naoaaaary .  Tha  choiea  of  thoaa 
techniques  will  dapand  both  on  tha  quantity  of  aatarlal 
aval labia  and  on  tha  oonpAaxlty  of  tha  atructura. 

Two  raoant  aaaoa  will  ba  diaouaaad  with  anphcala  on  tha 
netbodologloa  uaad  by  tha  esaalners. 


Than—  ilactron  Corporation 
analytical  imtn— aato 

P.0.  BOS  4St 

Maltha*,  Ah  oust  1  * 

(•17)  Pf 0-1700 


D.H.  flna,  B.U.Cof f , 
and  0.  F.  aounbahlar 


DtacaiPTXoa  or  a  airao/Mirsoao  srtczric  oertcroa  ro*  tmb 
tmci  anaursia  or  bbtlobivm 


a  nltro/altroa*  apoolf&c  dacaetor  for  both  capillary 
coli— a  «m  care— atnprapay  (GC-TSA)  and  hlqh-perforaan— 1 
liquid  chrome mrapky  (BPIC-TCA)  la  described. 

Boaaitlwity  to  typically  bottac  than  10  piooqcaoa  Cor 
cue*  coopo—do  —  fi&troolyoarlno,  2, 4-OUT.  wf,  and  sol. 
at  0,1  nq  lowol  tha  coefficient  of  variations  ara  ♦  4.1k,  * 
3.34,  ♦  3.44,  a  3.41  for  NO.  2, 4-0*7,  T*T,  and  BOX. 
respectively.  “ 

Confln— tloo  —  to  tha  idantlcy  of  tha  coopownd  under 
suspicion  la  achiawm  by  tha  am  of  parol  lol  cc-rsa  and 
MPbC-Tta  aaalywia. 
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APTUCATtOM  OP  TAB  «STBO/M1TAOBO  4PSCSPIC  OtTtCTOA  TO 
BXPI4BXVB  PS • I DU I  ANALYSIS 


Tha  apnoificlty  of  tha  TBA*  Analyiar  inter faced  to  a  qaa 
caroaatoprapa  (0C-T8A)  am/or  a  liquid  chronatoqraph 
(BPLC-TCA)  render a  tha  technique  a  useful  cool  for  the 
anal  yam  of  esplooivo  roaidum  to  a  wide  variaty  of  forensic 
am  anwirana—ntal  appAleotiona.  specific  applicatlona  to  the 
analyse*  of  esplosieo  real  Sum  will  bo  described,  inciudiaq 
poet  eipleaioa  dabrla  and  wmhlnq*  fron  parsons  who  have 
handim  asplmlwm*  Icaaplm  of  anwironnontal  data  will  also 
ba  lacludad. 
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I- MY  PMOTOCIICTIOR  SFCCTB0CO01C  (IFS)  OCTtCTION  M0  I  DCNTtr (CATION 

or  cinostvc  ksims 

i -ray  Phot— lactrrn  Sp—  traicapy  (IPS)  M  a  tan sltlm  ana  pawtrfvl 
analytical  tscmlq—  wltk  wklck  rvcldw—  In  tto  nanoaran  ran—  o**r  an 
araa  af  a  ta—ra  cantina  tar  c—  fea  sat— tad  and  isantiflad.  ta#  i« 
ipactr—  af  at  trap—  It  —rtltwlarly  wtaful  kacawta  tha  ehaaical  tMft 
of  tha  llm  by  taa  filiation  ttiU  halve  sittin— it*  bat— an  tha  aitrau 
»*t or.  ultra,  ultra—  am  a—  frswpt .  Thair  rslcti—  rctiot  in  tha 
— krli  can  —  Otter— asi.  AI—.  tha  aadn  af  ml  tew  lar  fra— sntatioa 
of  ilffara—  a— I  set  vet  prpvl—  flam fprint  — tra.  Commas  with  thin 
layer  eh— teqrapky.  IPS  ms  pro— 4  to  —  a  Mfhly  tuccatiful  tec— la— 
far  fora— 4c  am  —  If— ctl—  in— stl— tlo— .  (>— In  of  ipse iflc  oapli* 
cottons  ara  flv— . 
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r^mrt — III  *  Idpatif  Uetton  ed  Wm  telMU 

Uuu»  dp  Ugh*  mmmw 

y.  mm  4bhtUm  a  IUM*  wur  soluble 

MMMmImM  iwm4*  an  WMtuW  ky  their  crystal 
aw,  eft—,  U  interfastoi  Mb*—  w  they  rKryfUllUa  from 
I  4M  w  w>  —  a  edeeeeaspe  alUa.  — ee  the  « ryot el a  Mt 
- ^ — *-*  tka  I— —to  apUtlN  iim»hI1«)  «w  be  ccefii— d 
■  MW  Mini  WWtW  W  aa  rWnMlvt  —dices.  WlMtlM 
Lm  w  UirfiWMi  eed/w*  by  wWttai  WiMWlol  imm 
Ito  www  W  thto  peeeedare  la  thee  U  la  («m,  iM—cwlve. 
M  m  mm  ww  W  an— to  la  aoodto.  end  4aaa  aat  two*  • 
MM  WWW  a#  apttoel  MiwUwWP*  a  41aawaiw  *1  too 
awWfWIa  eipeteie  W  taa  Uootlf  Uettoa  ef  tta  r— ■ 
WMia  wImW  ee—wnie  edli  be  presented.  TW  wIUMIm 
M  ^  wabawaa  «a  aaaaa  wwWt  ta  the  law— to  lahoco—cy  win 


Idwtlflcatiaa  of  bpJoelwr*  (fentaUing  Alkyiwanuw 
llfftf  bp  ttdn  Upor  One— tography 

Um  NMltlim.  n— rbyl— I—  nitrate  (town  and  nano- 
ttUolWO  nitrate  MW0.  rrmtalaaf  io  dutont  and  Ihrculn 
wear  f*l  •— 1— ft—  reepectivbly,  caa  bo  uilquely  identified 
U  evi— ntieiy  to— lea  fi—  hoblnp  bp  utilizing  tha  thraa 
thin  larar  Juu— tojifli)  CHO  mt—  discussed  In  this  paper. 
Thaw  1t£  —hod*  *1*0  ito—ify  tha  presence  of  othar  nplotiw 
Ingredients  end  — U—  e— y  fo— 4  in  debris  ft— 


I— li  Itl—ao  ha* 
— «  (Mini  o—« 
m  L—r y. 

O— Sot.  nrflila 


ftl chard  e.  buaaholo 
(la—) 


M— in—  of  —bar  — Ubla  Upioilw  — d  Thalr 
Net  li—  — by  X—  Cbr— rmrapfay 

K— 1—iv—  —lb  —la  prl—Uy  —top  aoiublo  in*re- 
tl— f  — o  fr— tly  —lof—  bT  t—  for  anal#  selen- 
tlat.  B— ft  t—  14— city  of  fib*  mbi  alarry 
a— leal— *  a—  bnl—  «— 4  la  a  growing  hum— r  of  —  lag 
a—  la  a—  araa  —or*  1—  ebra— r—fay  (ZC)  —a  be— 
— t  a— fdl.  t— re  ara  m— roue  eo— orelal  dynamite* 
a—  M—ito  — ta  wld  bf  a— real— taly  a  dot—  — Jor 
a— fM—ere  a— ah  a—  all  to— rlaod  prlwrlly  of  — 

UN  a—  W0i.  with  tartM  ta— it  af  —tar  and  both 
Umld  —A  —  1—1*  —mm.  If  t—  —pop  haa  —on 
p— *4  fp—  —to  pro— eta  —for*  they  era  laaorporatod 
U—  —  t—urlaai  o— mi—  irrleo  (ZO).  t— Ip 
Ida— Wat— a  a—  —  a  fp— UM la  ta— . 

with  —  — UMtary  a— p— atl—  af  aaplaal—  aa— faoturora. 
—  PIS  r abaratoT  U  balldl—  a  tail— tl—  of  cq— orelal 
pro— a  Moot  ll— ly  —  bo  — od  la  US'*.  In  ordor  to 
—Iff  thooo  explosive#,  tha  La— rotary  h—  developed 
a—  a—  aaool  pg— — —  for  aa— lo  proporotl—  a— 
b—  do— Up—  te  praet— ra*  for  *o—  lo—  o—ah  ooro  not 
pro— ly  dot  or— a—  by  ZC. 

fho  oat— ly  high  ooroltlrlty  a—  aoloatlvlty  of  ZC 
aahoo  tto  fa— I— a  a— ly  ralaohU  far  tho  aaalyala 
of  peetHUet  pool— aa.  —Hoot—  extract  ion  of  tho 
dohrla  with  —tor  —  a  —tar  — thaaol  eolutlofi.  the 
oat  root  la  al— ly  flit  or—  a—  rua  —  tho  ZC  under 
e— ditto—  ldo— laal  te  t—  —  for  tha  a— lyola  of 
tto  iiBlotoaot—  explosive .  do  ha  wo  oho—  tho*  thla  ro¬ 
of  iMlnti  of  fora  *o—l  a— ta— a  owor  othar  teeh- 
nlqwe*  — —  tha  laal*  r— Ida—  aro  volet  He  or  oloatro- 
oh— leally  aotl— . 
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ANALYSIS  OP  eXPlMIVES  ST  LIQUID  OHHMATOCAAPtiy  /HASS  SfKCTKUMt t «Y 
Jefcwda  Vine* 
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le  oeoy  Wpllceciaae  of  forensic  eaelyeie.  en  analytical  wthod  ■» 
inquired  did  coMUms  geed  eeperatlw  cherac  tans  tic*  with  hi*hir 
Specific  mi  sensitive  detect  ten.  The  Liquid  Chv— Biography /Mas* 
Spects— etvy  (LC/NO)  syet—  hes  *ueh  specifications  and  haa  m  adv**- 
t»*e  ewer  CC/Ni  |a  that  it  le  ewitehla  for  thenuilly  sentitiva  and 
Involatile  np«ao  ■ 

Me  have  interfaced  an  HPIC  with  e  aspwtic  sector  was  spectronetar 
The  nesa  epectrenoter  la  e  hew  built  90*  4-tnrh  radius  « ac¬ 

tor  ieet—t  with  *  hiW*epeed  differencial  panint  systen.  1M 
HLPC  consists  of  an  tides  High  Prtssutn  Punp.  se  Sides  Solvent  Pro- 
grewar,  e  to  eo  dyne  Medal  712S  So— le  lejector  end  a  Meters  44 1  iff 
0s teeter.  The  celt—  used  ww  s  *P-*  reversed -phase  coluw.  tohi  la 
phasae  aero  wthenel  :wnter  end  acetenttri  le  -.water  at  various  relative 
cenceetretiaw. 

The  LC/MB  interface  is  a  conoerclal  Hewlett-Packard  Direct  Liquid 
Insertion  Pieho  LC/ld  Interface  which  is  a  variant  a  split- <yp«  inter¬ 
face. 

A  series  of  standard  eapiooive  niaturea  iscluding  nrr.  roi,  i»u 
NC.  ee  well  as  is—  rriel  tplaiint  haw  been  analyzed  hy  this  LC/W 
syaten.  LC/W  spectre  of  the—  •aplosiva*  will  be  shows  in  order  to 
d—MBtrato  the  ueefwineaa  of  this  technique  in  forensic  analysts. 


K  P  Park,  H  K  ClencMia  pert) 


P.  o.  Pwowmw  adi 
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Odd)  -  a  74- j  in,  lit.  47S 

t—  on  or  zm  n— tn—pwr  n  t—  amuizi  op 
«ob  ton.  ntuMtnt.  ».  a.  tenouii  i.  r.  «ottM— , 
k.  P.  —agar.  Me  —  d  In— 1— o  tho  — o  of  10%  —O3 
—  hatak  d— •  tho  o—l  An— d  no—  of  tho  water  —1. 
to—  aoooltl—  —Ip—  U  fU— «—  —  —  tho  in* 
aaltoto  an—,  i.o.  plooo ,  porlito.  h—rolya— 

«m—  and  mi—  ip  Nai.  tha  fil trace  U  dllnt—  —  de¬ 
ep—  tow  indlvtd— 1  U  0—0  Motions  —  eppcoai—ly 
IN  pfto.  to so  00—  —  — aoaao— «— — i*  need  mono  are 
aonoM— ry  0—  •  n— ly—o.  o—  not  for  the 

—a—  —tie no  — Oljnij*,  — d*«  0*0.  a—  tho 
— 1—  I— to  —  —  aaleito*  oto.  —1—  d— 1  —  1— n . 
d— 1  oondnotlwity  dp— r  1—  nk— adaiaptl  Oto  con- 
— rot lee  ia  — t— n—  arA—  *  — d—ly  deter— n— 
reap—  foster  for  e— h  1—  of  into— ot.  The  do- 
0— ih—  —  vUi  —do—  tho  analysis  —  f—n 
—an l  hot—  —  thirty  .  the  prootolnn  (3/*) 

U  H  —loti—. 


Pit  f  afcgp—Pp 

ldth/Po— . ,  M.  _ 

— i— t— .  ».C.  W)) 


(202)  J2A-AJJ* 


Tho  r—r— tort — laa  of  Bono  L—  Uploel— 
ha  a  id— a  bp  1—  On  a— to  trophy  (IC) . 

A  lerpo  pore— re—  of  ft— o—  a— lost—  dovtcot 
— — to»ad  u  toddai  —tears  row l— d  hr  the  fit 
UtoO— ty  In— 1— d  tin  n—  of  1—  o—Uatwoa  a—  h  at 
hloah  pondan.  pot— al—  ohUraco/ra per  —  newroe  and  the 
—a—ih I  bU*h  pond  or  suhotitoto.  fwrodo*.  Tho 
aaatoatiaa  r—  ftd—o  of  a— c  of  the—  lev  one i selves  ere 
U—t—A*  U  note r*  — d  —tor  —  i—  le.  hot — —  of  this 
—up  — toMUty  tiny  a—  bo  analysed  both  quoUtotiwoiy 
— d  — — —A— If  by  ZC.  Dm  chereoterlsotl—  of  aoworol 
dftffor—t  I—  — piool— a  by  IC  1*  rooortod.  This  onolyaia 
l—rl  d—  a  oft— io  amd  rapid  identifieetl—  for  thooo 


um  AraoonI  Iwtjaeda*  HUB  atl 


In  the  forewie  eonlyefts  af  apulnaw  free  scenes  of  aapteeiew  it  is 
newel  te  fied  ee—  creese  af  the  wd ace-need  aeploaive.  However,  it 
has  prewed  i— eeeftble  u  detest  sad  identify  l.i.KrisierotoismtWt) 
ie  reeldwe  by  the  n— l  —  thnda  at  ewahhiag  fellow—  by  Ces 
Chrc— togrephy  *f  the  —treat. 

As  ee  oxygen  deficient  e— lesftwn  TVf  dnpeaite  carbon  ie  the  fere  of 
perciclw  en  awrfeeee  in  the  wfteUftty  of  the  aits  of  the  eeploaien*  sad 
It  wee  considered  the*  this  left—  can  Id  provide  e  wanes  el  ideaciffiag 
the  explosive,  a  twee  dees— widen  prod  net  a  Iran  the  detewtion  could 
well  be  trapped  witbin  It.  Be— lee  ef  car  bo  a  were  weeined  by  —a# 
ftpwett— try  nin  a  py—lyefte  prebe.  The  detailed  netbed  of  ea—le 
praperetftan  will  be  described  together  with  ee  eccowet  of  tbe  proa lane 
to— tec  ad.  ly  flesh  heating  the  eerhea  as— le  te  the  pyrelyaia 
Chech ar.  touch  wee  directly  connected  to  the  Naas  Spec Irene ter  source , 
it  ww  peeeible  te  an—i—  the  wear  ie  la  released.  Our  Initial  studies 
indicated  that  ear seated  TMT  wee  present  and  could  be  identified. 

Thwo  prellninery  studies  prodeead  a  awceuaa  rate  at  20Z  sad  further 
verb  has  I— retied  the  ceehnftqw  eewidwrahly.  This  has  Included 
aedif ieetiew  to  the  pro—  dwlgn  to  pewit  its  use  tu  t—  Ch—icel 
lenleatien  end  negative  I—  —dee.  The  end  i  fleet  lone  sad  their  affects 
will  —  described  sad  the  i— I  ieetiew  for  t—  use  of  tbe  toe— Iqw 
with  ether  cache*  dspMitiag  0—  leoivoe  such  u  uj  ud  RTM  will  — 
dieewaed. 


toroid  tooelar,  CiUof  Crito— list 
eoc rope ji too  Mt.  toe la  Poiico  o»p«. 

1300  cier*  Avooee 

ft.  touts.  Hi  assart  tuf)  •  * 

tint  444-9177 


m*um  conpwno  ecehC*  mm  appupo  to  trptos/vrx 
toroid  towel er.  tot rofoitt^n  Police  to— retory,  City  of  ft. 
tout*,  it.  toots,  to.  4JJPJ,  reieptone  rJiti 


me  eoeiveie  of  e*plee ivo  reeidoea  *v  electron  i—tr  pea 
cffrototoprep—/aoee  spectre— t ry  end  on  lino  cowrwtvr  aoerchinp 
0/  spectre  will  ee  presented,  a  ascro processor  based  cc/M 
•paten  end  roletod  ao/twere  wee  used  to  approach  tw  proai 00. 
tool  tine  —wear  ooemunp  of  G.C.  peats  utiiieoo  a  (*r»*t#(#ir,j 
library  uf  eapiwivo  a  poet  ra  .  tot-da  of  aanplr  .ol  f*>. »  am 
preparetaan  will  —  reviewed. 
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2IZ  iMHrtli  Unit 
VOX  Ullttf 

*  ®  OMMltA,  Vlrflau  22139 
Lywn  0.  UimU,  XXX 
(same  u  Marts) 

•1ms  fodtri  and  Their  Rulluta  by 
RW—tHTtmi/Rwi  SfMtNMtn 


MU  MM-ly,  farttiala  »on>ifl»OM  of  wokiliu 
iniUri  war*  Ma  b— 4  up—  phyeleel  proport  1m 
itM.  emlmr)  mad  po»mt«  astelH  would  m  tt—tlva, 

an-ttUy  in  »be  «u«  of  btraa4  root  duos,  for  tbo  loot 
awml  yemre,  m-iUa-  tad  ldentl  float  ion  of  both 
MmM  —ft  aaftnnoi  o— feolema  powder  residues  novo  boon 
dona  In  tbo  fodorol  bureau  of  XaveetlftatioA  Laboratory  by 
o  a noil notion  of  phyolobl  eoanorloon  and  obanioal  aaalyo&o 
oolnc  bleb  por  t Oman  a  o  liquid  ahr— tography .  Examining 
botn  tbo  obanioal  and  pbyoloal  pcopertiee  of  tho  smokoleea 
pondora  allono  a  aoro  definitive  coon  art  ton  or  ldontlfl- 
sol Ion  Tblo  pro oon tattoo  will  dooorlbo  a  now  technique 
for  e— ring  and  Identifying  smokeless  powdoro  baood 
wnon  tbo  aanlyolo  of  tho  trace  orsantc  eonotituonto  by 
sap! 1 lory  oolwaa  M/Mi. 

Tbo  ohonlul  osanl nations  consist  of  extracting 
tbo  foaador  or  powder  residue  with  chloroform,  and 
■aptrotlm  and  Identify  tec  tho  eolublo  eonotituonto  with 
•  fdoed  silica  capillary  column  0C/K3  ay at am  equipped  with 
■  amid  on  f loan  iajeoter.  Although  this  procedure  eon 
receive  aaodolooo  powder  cat  roc  to  into  oo  many  oo  30  major 
and  aimer  component o,  only  tho  amjor  eonpononeo  ore  used 
for  tbo  obonical  temper leone.  On  our  3C/K3  data  ayaton, 
no  pnwo  omtmbUobod  a  ommaolooo  powder  'library* 
(wmronondlmd  about  10d  powdoro)  with  each  entry  boln<  a 
ommmmmltm  opmotrun  pan  arc  tod  by  nmrglng  the  spectre  of  tho 
aajer  peak*  found  lb  tbo  powder  oatroct.  Zdontirieotlon 
mf  §  — mfcolmm*  ponder  to  effected  by  computer  searching  tbo 
omnpmmitm  opootrwn  of  tbo  quootionod  powder  ogainot  tho 
library.  Conflmatlom  of  the  computer  Identification  lo 
ndm  by  ommnorlan  tbo  rolbtlwo  omeunto  of  the  varlouo 
•onpmnmntm  oo  found  by  tbo  OC/Mi  analyola,  sad  by  eooporl- 
son  of  tbo  pbyslssl  properties  of  tbo  known  end  quootionod 


awslyats  of  topi— *— *  sod  taploou*  biiawi  »u» 
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by  6.  I.  Ismbri  J.  0*  Cerrieo*  t.  0.  *i« 
Uwots  mo.  iOQO  Toy  las  *««..  hitlam.  NO  HW 


Tochwiquos  Css  tht  swolyoto  t(  tnlwWn  with  1m 
msoiuty  iHunwirr  util  be  dooevtbod.  tui*  iociwd* 
vopor  —I  leg,  Ml—  sscrscdM.  od*ecpc»M/Ao*urpt  im. 
ond  aewpU  bsoctso*  lew  Mbit  Icy  Sp*ctroMt«r  loacrw- 

■■■ceciM  itptUW  it  twpptrt  tk«H  ttctai^wi  will  M 

discussed* 
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Cwtrt  of  VWMOOlc  Oct —COS 
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Jusrs  Xrob* 

Cwtrt  oft  Forts* Lc  Sc  lone* 
23  CfS— of  St. 

Terosco,  0« carlo  H7A  2C0 


(did)  HP-2941 


Tbo  — slyolo  (os  ethyls— dlycs In— sUf sco  —  son  a—  toy  is—  otcroco 
—  rt— srrfal  bloat  tog  sd— cs  sod  post  bloat  t—p  loa¬ 
th*  c— rifsi  bUsclao  s—sco,  Rwftnc  (C.r.t.)  — d  rum  (0w f— cl 
how*  ha—  — t—  cased  Is  s  •— bss  eft  — ts— .  disrupt—  or  boa* 

—pi— Ive  dsvic—  «—  ho—  bo—  cusp— C—  is  a  —or  oft  bo— loo 
1st  Id—  is.  Hath  lot  bo—  da—  to  dsvtiop  *  pro— dura  to  So—  tbo 
— Itlooss  schylswtlycwln— itrots  (ICNO  (r—  r overworn  •— 

■s— by  1—1—  oltrs—  (tOUU)  ftr—  T—  wU|  high  par  ft  o— 

lMwl d  cHrowot oesopby. 

— olyslo  of  t— o ft—  —  — brio  rwc a—  r—  ftr—  toot  bloats  ho*  boos 
■scssssfwl  sfeos  wtlog  —  —prop riot*  pro-c— c— trstl—  toe— to— . 
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Pea— ocs—  peudooOo  —  — pi— Iw—  is  sir  s—  oltraq—  — •  bslsg 
so— lad  —  a—  b—  —a—  Co—  —inly  u»  lease  what  tnlc  rt— wit 
a—  Sen—  to  — — —  dsosa— to — .  —  hsvo  oo—  o  le—e  v— lory  oft 
— Is— 1—  a—  porHnato—  la—  lw  «bt  —  iw— U— .  lbs—  e— — 
diff—  b— wa—  m  sad  PH  —toe  lues  a—  ti  sow—  very  po— Ibis  choc 
•bay  *—  bm  am—  —  (1— —  ebs  — pi— a—  so—. 

Psosaooio—  iw  sis  sad  tint—  a— oops—  hove  bo—  cosrt—  out 
la  O  0—1  lie—  SO—  — — o  —  —  o  —a  to  collar c  tho  pro— «t  gooao, 
■—■so*  —  ports— I— »  Tbo  —trot—  e— oops—  *  onpl— |o—  pro— ca 
Mb  MOW  I—  tusHlssO  proO os—  a—  a— It  *1— lets  wader—  t—  co— 1- 
■so—  —  poo— — «  Tb—  to  s  nftftui—  —st  «f  tbo  prod— as  choc 
U  — old  bo  — 11— table  la  tbo  — c—  ftr—  tbo  wtclsity  oft  —  — detest— 
does— el—  f—  e  roes— —Is  tl—  eft—  tbs  —pi— law.  ibis  —  t—  c— Id 
■boo  bo  snalpasO  bp  ear  tCM.  Tbo  0C  poo—  —old  giro  m  flog— prist 


b  wiU  an—  t—  f  tat— prtate  glu—  by  TUT  a—  — 
to—  wboo  dotaaee—  la  els.  collect—,  mod  aoaiyasd 


Hlfb  pr— tore  liquid  cbrueetopraooy  One)  is  gradually 
tuppi— ting  tblo  layer  chrq— tagnph)  (TIC)  as  a  tool  Is  the 
10— tlflCAti—  of  expletive  residues.  Oebrls  fnaw  asp lotion  teem me 
Is  oft—  extracted  —lee  bulk  solvents  or  by  — —space  concentration 
sod  e— lyfOd  by  HPIC.  Id— tiflcitlons  art  made  by  co-srlt—  of 
ret— tl—  time  dote  with  km—  standards.  It  would  —  desirable, 
however,  to  do— lop  a  —re  specific  —  tbod  for  id— tlficetl—  of 
t—  tl  wants  using  rewrler  Tr— sfora  Infrared  Spectroscopy  (fTIR). 

The  tram— do—  separatory  power  of  M*.C  olio—  too  analyst  to 
"prop"  each  ri—mst  of  the  oxpl—1—  residue  in  suitable  purity 
and  quantities  to  goner—  useful  Infrared  spectra.  Non- 1  photo 
MIC  with  2  nfcrw  silica  col— ns  It  particularly  useful  because 
ol— nu  a—  thee  ixpinl  of  organic  solvents  which  are  remedy 
—peri ted  to  yield  e  film  —  Or  pieces  —  a  pressed  Or  pel  let 
of  tot  sample. 

Sisco  Hit  hog  pro— o  to  bo  considerably  mo—  sensitive  than 
dltpmrsl—  IR,  the  STIR  tyttoan  cm  bo  us—  as  a  —sl'ti— 
chromatographic  detector.  Using  ultra -micro  HPlC  f lowest  It 
(0.2  ol  —limn)  at  detector  colls,  the  TTIR  —coma t  an  on -the- fly 
dot— tar.  Special  soft—  such  as  the  Nlcolet  ch—  Igr—  programs 
and  liquid  nltrofan  c— 1—  mercury  Co—  l—  TsMuHde  —  toe  ton  serve 
to  provide  o  very  sol— tl—  dot— tor  sensitive  only  to  cnanges  in 
aboorptlono  lo  o  narrow  Infra— d  —length  — gi— .  Alternatively, 
too  foil  spectre  can  be  taken  of  the  eluant  on- the- fly.  Subtraction 
routines  then  cm  be  used  on  this  dote  to  —novo  the  contribution 
the  el—  nt  sol— nts  to  too  ol— to  so— tr— .  The  —  sultont  spectra 
then  con  to  confirm—  by  cm peris—  with  —ft— nee  spec.—  vts  a 
c anpu tor  library  search  of  various  standard  eiplosive  infrared 
spectra. 
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Tbo  14— IflMii—  of  crew  l—o la  of  ^Uolvo  to  «  probl—  fee—  by 
toouooto  —l yea*,  to  prtootpio  too  mo—  fpsstr— ii—  is  *  — cw 
pa— Tul  *— I  for  wm  to  cheat  —  lysaa,  aloe*  soon  Id  or  obi*  atv— Corel 
Inf i— Hu  —  be  *b seised  fvsw  tow  mm  —ft—,  tow  owe.  — 
deal  leg  —cm  -ini—  la  o  cam— « 1—1  dm  Ipaatt—  —  J« 

—tot—  see  a—seieoa—  d—  to  too  owe— *—  fcopmmeottoo,  patclewleely 
otto  too  flOMoooaadto  dm—  etc— o  —  olcria— i— ■  such  oo  aitro- 
1f— too  —  M.  toto  —  too.  how— sc,  bo  mo—  of  tola  Halted 
1— —I—  by  too  o—  od  o  hftto  off Uiowty  capillary  Go*  Cbr— sea— pb 
—Plat  bo  too  mm  dp— —nr.  Se—  #f  too  pawbtw—  will  bo 
da— Usd  —  the  doc— clem  limit*  p*#oibU  with  SI— i*  low  Mwltori— 
mi  —  am—  am—  tom  (cyptoeily  it  tbo  tow  sew — r—  re— a)  will  bo 
dl loss i ml. 

•to—  Co— o  of  toad**—  earn  poeeibU.  bow——,  o—  tbo  sppli— ctoo  of 
«bo  oagsstos  too  m—  w&U  bo  Isparlbal.  This  rasbelg—  ts  porctoulorly 
■gp— prises  —  —  sMlyeia  of  —I  salvos,  si— a  oleotron  a  op  tors  ia  too 
prl— 1— I  aosbsntom  of  to— osg tow.  o—  «*—  —  plastoo o  ere  acre—  ly 
■Imtoi  —top,  o  ptupos ty  mode  —  aft  la  to— t  «—  Cbes— cafcepbie 
— If— a.  toe  *— y  4pm  she  — live  too  mod#  pswd— *  top— 
to>—  ItoAa*.  Nt  ala*  Iso— dean  a  a— so  of  aioeri— aodon  wt 
—ftp— la  to  osovoottoa—  Mmo  Ip—  are—  cry.  Tbo  topi  ia  at  lows  of  thee* 
os—  Cm otoposase  U  mm  Pp— ir— ary  for  toe  —  ly—  a  of  *nplo«lvi*e 


TW  Ammlyolo  mf  tmnbalmom  Powdoro 
Vaiag  ligk  porfonoomeo  Liquid  Chre—  tmqrophy 

lbs  ommlymlm  of  totokmlooo  powdoro  or  propmlloneo 
boom  boom  of  komq  interest  cm  tbo  foreneic  ajuainar. 
tonkslamm  pm— arm  oontain  not  only  oxpiooiwmo  suck  ao 
nitrmqdyemrlam  and  nltroewiiuiooo  but  oiao  itabUiaata 
pwlAtinimmra  and  their  various  dmc—pomitlcn  producto 
wbicb  arm  tbormmliy  imb&lo.  High  Porformaneo  Liquid 
Cbromo tmprapby  alimwo  their  aetmratw  choree tor ioatlon 
amd  — —mtitmtion.  by  uoinq  tanctom  UV/TPA  dwtwetoxa 
tbo oo  oanpo—ida  com  bo  aaaiysad  In  the  low  nanograo 
range  which  lo  a  requirement  for  aww  for  one  I  c  appli. 
cation o.  Pjphamyl meins,  2*nltrodiphonyleaiiito,lS- 
nitrooodlpbo— iMlnm.nltrogiyo— inm,  2 ,4x1  ini  uo- 
tolusnn  a—  2,4-dlmitroemlwmno  kaww  boon  sopor e tad 


idmmtiflod  a—  tbmix  relative  qwmattltee  wood  to 
ebar actor law  tbo  gam  p—nftar. 
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NTKTIN  tf  OMIlft  ttSUbtt  IV  ntUOMK  MU 

WwiXw  MU  it.  to  ant  um.  •  lets  umUIm  ttoi 

Mwttoil  lata  MU  Am  to  IWUUm  if  lejecti—  m«  M  datacter 
Ml  Mat  MUM  to  aatototo  nulMto  Mtay  Uww  Mfm  mm 
aat— a.  tomr,  to  cam  Mara  Ua  total  at  a  mmmt  af  ts—ls  to 
IIMtad,  atorMara  mt  cm  sravtdk  m  to  »  Mae*  raster  mi 
wanMty  toaa  a  atvcn  aaaala  Mum  im  loner  flan  ratot  result  to 
laat  attattoa  a#  a  ns—  taaala  tlM.  (sanpiae  lllMlrattog  toft  patot, 
toaMtof  toaup  aai  itattatfaaa.  a«U  M  arsisnted. 

Saaatoa  rumltlag  fr—  toa  total  satrsctlM  a#  tsplaslM  vrvcUft 
ara  atratly  CMptao  tat  Ml  tor.  Caltaa  l<  fat  fat  Melysiey  tan 
iMplta  caa  M  at  Mart  at  tat  rm.  The  catt  par  aaalysls  ft  ttaa 
atfta  At#,  tocrtoart  cel— a  caatoto  last  um  SS  af  ser—rt  aat  If 
tmM  caa  M  tayactad  aatflv  to  lata  Um  Half  m  Mar.  A  sstcriptisa 
af  a  Mtotoa  tyttM  mi  dKatl—  recadur—  far  im  pauiay  af  atcra—ra 
caltoa  Mil  to  paaaatto. 


itotoattaa  by  Mcrakara 

Calaai  M  oa  i  1  aa 

IKIrmn  |M|, 

It  aicraa  I 

Sal  MM  t  IMI  NaOi/iUO  I 

not  to  to:  to  altoto  ”  > 

Niitrat  ltot  Ml 
tocacttoat  N«IW« 

(1)  «iam 

(*)  mm a« 
js(  tot  Its  at 


mat—  UMtfi 

laallttotl  la 
»a.  a—  «tf 


a.c.  tu.  «. a.  Goff.  o.h.  pi— 


v  Mnan  mm,  nrmmimm,  mxtvoaamatics,  a 
u  AIOUM2CAL  fluids  at  liquid  caaoNMoaium 
i  mcme  omcm 


to  a  aa— *4— a  at  —at  Witt  card  loves— 11  stoca,  the 
aapulUiy  mm  —lets  to  evaluate  tha  peceetlal  a— upatlona  t 
toad  — rtatai  aith  Mm  eapoeure  to  eapl— iv—  *U  skin 
■aaiaat  ad/or  vapor  labels*  1—  to  tooloflaal  fluids.  A 
tadalfM  —lot  tha  VO  Maly—  interfse—  to  a 
hi ya  parfar— aa a  llfHt  ah— tayraph  (MFLC)  U  deeerlh—  far 
tto  ttoaa  Uvtl  totraUaHoi  at  alutflTMtU, 
paata  arythrltol  toraaltma.  ad  tha  it  —t— lit  at  la  bloat 
cot  —toa.  too  oath—  dove  Ion—  la  eapahla  of  detecting 
•«1  — n— r—  of  oach  at  too  altraca  wtan,  o—rta po— lay  to 
a  dataflow  Halt  at  aoa  pact  p—  billion  <pphl.  Tha 
pcoototoh  at  toa  aartii  at  &  ppa  la— 1  — a 

—tall Mat  ta  —  7. at  aot  5. 74  ralatl—  ittdad  4—  Melon 
(to)  far  nitroglycerin  aot  paotaacytocltol  tat ran it rat*. 
respsrtivalv.  Analytical  — thodologi—  to—  lopnt  for  the 
totaotlon  of  atoyla—  fly— l  4UUm«  IMaoi , 
trlnitraaolna—  (Wfl  ant  toS  la  bialofiaal  —trio—  and 
— aonaac  attl— a  ara  alaa  tla— aat. 
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txalwlM  decidua  Oatoctlan  ay  Lift  ft  Chr— ttyr-iy 
Utlny  Aa  Clactmh— leal  Oatactar 

todKtlve  aat  aaldatlta  tlaetrtcMn leal  dttactlan  Mtn  liquid 
chnaMagratop  It  a— I  ltd  ta  toa  daea—fnatlaa  af  nit—  a— let. 
altraca  aatort,  altr— fnat.  aat  tld—yl— Inaf  In  Miliary  —plosive* 
ant  tmhla  to—  aatetess  ynaafutart.  A  taMltfta  ant  highly  Mine* 
tlM  natnat  It  pf—t aft  far  toa  tatactlaa  of  tvycoic  ’yuashdt 
fidtM*  aa  toa  —at  af  tatJaltaalt  nto  Mva  dlfctoread  «  —tar. 

Ilia  taiactlM  Itofta  at  S/h)  art  af  tna  oratr  of  0.5,  1.  2,  ant  0.3 
pi— I  tor  alt—  arantlc.  all— laa  aat  nitrate  attar  asplest*# 
e— anti,  aat  tfhanylaMnat.  rttpactlvtly. 

la  tto  last  flva  yaara.  antdctlvs  aata  t  lac  trad— teal  —taction 
In  11— It  to— Mayra a—  tot  tocaaa  Mtaly  accaatat  far  salving  no ny 
f— M— a  af  clinical,  —a— aaatleal.  aat  ami— a— ul  inta— t. 
sava— I  —Maw  to—  to—  —Mlsto*  —  toa  a— aM— »  —altlny  f— 
toa  ratolaaflaa  af  11— It  to— May—  with  alactrac — leal  aatac- 
tl—  (l.c.-e.c.).  f—y— t  In  — toett—  aa—  (l.c.-e.c.)  Mt  mot 
•I—  toa—  af  prtot—  asaaefat—  dtt  dissolved  anyy m.  natal 
*— aritl—.  ant  toa  lack  af  rallaMo  fleet—,  —com  tacMalayl- 
ca)  at—  la  tatactar  —Ip  aat  toa  availability  af  aara  suitable 
lint— y  — tortats  toa  —aaratat  a  —an—  fata— t  la  this  tacb- 
M— *. 

This  —par  toa crltoa  t—  a— II— tl—  af  radMtfve  oa— 1  (T.c.- 
a.e.)  —my  ytaaay  earth  ant  a— I y— aft  —It  tl— m  ta  aotlfy 
a— ft l—  c— p— a—  fa  Miliary  a— I— 1v—  a at  aMtalats  yanpan— rs, 
ant  toa  total  — it  af  a  Mynly  sanaftfva  ant  selective  at tn—  far 
toa  —Ml—  af  nft— ylycarfn.  2.4— It— alaa—  (2.4-047).  and 
44—a— 1— tap  (0M)  la  —DM  — 1— a. 

tot  —to— I—  c—  —  class!  fi—  ta—  a—  af  savors)  y— 
—mat  by  nltra  c— aa— •  nit—  acid  attars,  nit— 1— .  lain 
af  —blarlc,  a—  chloric  adds.  —Idas  ant  attor  Mscslltoscut 
pm  aa— Ma  af  —lay  —  analaaivn,  aat  Mata—  of  t—la> 
si—  to—  toa  a—va  y— .  top— santtti—  af  cw  caanarctal 
—  Miltary  a— I— Ivy  — dt  snit—la  tor  t— a  — ta— 1— Haas 
Mtoy  — tl—  aa—  l.c.-a.c.  Mil  —  discuss—. 
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Alt—  Testers* 1 
Antonio  Canto 
Willard  Hot lu nt ton 


me  akautsis  or 


nle  O— lets, 
oa  and  firvm 


—1C  hoa  Man  v—  tar  aa—  tl— »  Mto  a  variety  of  detector*, 
tar  tha  ttatalftoMton  at  anploal—  Unfortunately,  the  dttuctnr 
—ta—  — M  vlth  — 1£  ha—  la—  tha  mo— py  npoclflcity  for 
1—  id— ttaa  p— ana.  toa  on— r  —  me  altanwcn 
rn— lip—  to  oontl—  hla  flndln— ♦  In  a—ly—a  imaivlnj  *ctml 
emm  tha  a— r  la  oft—  cant—nd  nth  d— r—  that 
p— Ida  hla  nth  naltlpla  paMa  haring  rot— Uon  tl— •  clone  to 
too—  of  too—  a— 1— ivns.  —g  —la  to  dintiivjuish  oont— in*nt* 
fra  a— laalvna  uniny  only  tha—  —taM ton  tin—  u  Inn— q— ta  for 
IdMlfi— i 

If  a  aMOttiva  ant  a— elf  to  data—  nynt—  aould  fan  *ppli«1 
to  aa—  aa—o—fit  m  It  id  nlutnd,  tha  nand  tor  adltuMl 
aanflrn— dcv  tnchnl— o  a— Id  M  allnlnntod#  —Hi  la  audi  a 
— Motor,  too  u—  of  me  oa—  nth  mt  —  a  datactor  in 
■tolorat  in  to—  weak,  ant  it*e  applto— tlity  to  nct—l  c— 
to  aval— tad. 
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Fro ton  Mto  Chnrac tar loot ion  of  fapioaivaa 


Qaalltatlva  aad  ynnatltnclva  data—anation  of  nqni* 
t leant  by -product a  aad  traca  inpvntiaa  u  uaafvl  -a 
additional  faranale  iafarnatian  ta  diffaramiata 
bat —an  na  tar  tally  equal  aaplaaiva  c  (—pound*  onqtna* 
tiny  fran  differ— t  aawreaa.  Far  thaa  porpoaa  chra—  - 
tayraphle  tachniq— a  (aapaclaliy  hflC)  and  nuclear 
nay— tic  raa— eoce  ara  —ad. 

Aa  esaapia  a*  tha  appli— tl—  af  MMUapae era—  try  far 
the  rapid  aad  ainpla  character  l  tat  ion  af  ary— sc 
•«  pi— la—  la  da— tr  a  tat.  tha  detection  of  low 
1— ala  af  a  — aalflc  iny—ity  ( trial traam— la)  in 
trinltraanill—  a  any  I—  alia—  cooper  at  t*e  a— lyaia 
and  al—  tha  aat—  1  Inhoe* t  af  relevant  connection*. 

Pur theroore ,  tha  —  analytical  identification  of  thia 
characteristic  —pi— ive  lopurlty  fur  a  lah—  indica- 
tia—  cane* rainy  tha  oaonf— tur lay  peace—. 


Mllli—  L.  hellwita  J.  Darwin  tiny 

South— at  An— —oh  Xeetitnto 
4220  Culabra  ha— 

Foetal  Drawer  21111  4  f 

S—  Antonio,  tan—  74204 


■ADxnPMouypcs  SMoaua  AMoaman  AFacrhodcoFic  <nn— ) 

NRdQM  roa  m  dbtbctxosi  am>  Aauu.mii  or  uplosivu 

Tha  field  af  radio  fray— any  r— aa—  —  rption 
apactroaoopy  (MAS)  eohyria—  tha  t— holy— a  of  aucla— 

— V— tie  ra— a— oa  (Ml .  a— leer  yuadrupola  raa— a— a 
(tOhl,  — d  alaotr—  —a tic  ra— nan—  (MR),  all  of  touch 
ara  u— ful  la  tha  datootl—  a—  yonlitati—  a— 
quantitative  a— lyaia  af  anploaiv— .  Seen  of  tha— 
tachnlqu—  caa  be  —ad  —  —  but  aot  All  anpkoaivaa. 
Mydroy—  imn  aly—  la  a—  ba  obtain—  with  «a—  atyaal-to- 
noi—  ratio  fr—  all  anpi— iv—  an— pc  black  ponder. 
Mltroy—  (MB  aly— la  ara  al—  a—  liable  fr—  —ny 
— pi— 1— a.  Mi  tray—  HQR  ayactra  c—  be  obtain—  from  a 
few  — ploelvae.  Fr—  elnetr—  MM  reap—  a  ara  «vtilahia 
fr—  tha—  aapl— 1— a  —n— iaiay  py rolys—  —  cartel*,  ta— 
of  tha—  taehnly— a  will  ha  briefly  described,  their 
expeotatl— o  o— per— ,  a—  a— a  result* ,  fr—  — ny  ya*r« 
af  a— e— %  — par  la— n.  display— . 
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FMOGMAM  OS  UtFLOdZVES  VAPOR  DETECT t ON 

A  survey  of  four  are—  of  work  relating  to  tha  an- 
bane—  de Motion  of  anploaiv—  vapors  viU  be  disc uoa—  aa 
folio— i  the  baric  raa— rah  —  —  ter  isle  used  in  natal  lie 
praeon— ntrstor*.  a  TWT  calibrator  for  datarmniny  inatru- 
— nt  sensitivity,  tha  develop — nt  of  a  'soft"  ionisation 
sour—  far  —as  spectre— ter  a—  the  teat  results  fr—  our 
aval— tl—  of  a  Caa  Chro—  toy r aph-Therno  electron  Analyser 
(GC-TtA) . 


•Thia  — rk  was  support—  by  tha  u.  S.  Depart— nt 
of  Energy  Contract  OE*AC04-740F007«9. 
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want  or  nnodrvm  mucozm 


I  Mt  ba  0OMt*>f*a  4m  mImUn 
WWMyj]  MUfUU  saed  tor  stoldalvea  vapor  Paadlla*. 
Owcu,  pyraa.  tattoo.  iui»uw  itMl»  u4  alekol  «*wrt 
opl— Iw  toporo  at  c—  aamwit.  TPe  reduetioa  ia 
tit  rtMfftl-i  oopoM llrloo  of.  Umm  MUrlala  at  elevated 
tlHitun  la  41aoaooo4.  Data  oar*  oPtaioed  by  paaalap 
nr.  Bar.  or  tm  vapor  tkmp  boat  eloeoed  tuple*.  A  pa 
Cbmtapojt  ijolnaf  *ita  oa  alootroo  captor*  detector 
wao  Mi  tor  aoalfooo.  At  taoporaturo  needed  to  oaaoro 
paaooya  of  pplaalwt  vapors  ra**a  frco  109°c  for  «iaaa  aatf 
pyroa  to  179*  for  alobol. 


»  will  bo  clseely  aasstoaioi  vita  s  veepeac, 
»  sooslly  rttait  two  oaaaast 
ova  <a*C  MM  MMN 
I  tivovl  aamu  (BOM)  hsvs  a 
i  voter  too— a  to  itaMototts  — rby  Mioses  *U 
.  Ibia  oasos  o»  s  oUo  aces  si  MOT.  mo  eaptots  to 


i  la  •  poos  pi)  govs  vsrioblo  raaavorioa  of  toiwios 
I  rasolta  vara  tbttisablt  by  aslvsac  tawasclo* 

»  Mt  asot  as  stair  its  iof  laaoto  si  bmddiey ,  bsir 
i  nfstoo  «ai  fartwf.  Tbs 

Mlf  f  »l*g  ooll  bsir  M*iM 
M  vara  rotsvsrsbls  far  loasl 
i  iftooas*  Mia*  «mM  booofit 
i  of  o  tl  tt  to.  s  ptputitt 
I  ssoioo  of  tbo  Upt  ^toiioocioas* 


tbat  ctosoM  able*  cat  ba  saaf  far  tba  tdaocif test las  #f  tbo  < 
asK  frao  a  tpoctrel  library . 

Applications  of  tba  tfCtm/W  laebapo  ta  tba  oetpctla*  of 
tevsrel  aoplaalvaa  ton  ba  poptit.  M trap I year is*.  i«  tba  faro  af 
fj Malta  tot  pMlMMt  arsaallaaca.  baa  bOM  dtooetto  aa  aircraft, 
aa  tba  tamtt  eady.  la  eaalto  carfbairt  baaaa,  la  •  oocead-ep  corf# 
csauioar  tot  os  «  citato  revolver.  lavslttlls  titlMlm  vac*  tv  tt 
eta  ba  tacactst  fr*a  tba  vapara  «1vas  off  by  talvaact  (tftlbw— ) 
ar  taparftlaa. 

Ramie  laplltf  far  relatively  I aval at 11a  espletivee  ar  far  psrt- 
iclaa  frao  asplaafvat  II  accmpllsmd  salay  a  baa*  tola  probe  cescee- 
tratar  aft  lea  traps  tba  vapara  ar  part  1c  lot  aa  aa  arpasic  coating.  Tbo 
vaapttaa  proto  aay  ba  seeled  tat  rotorsai  ta  tba  TR**P  W/W  tyttao 
far  eaelysls. 

Ctotatoaai  caapstar  aaftaara  a  Hem  far  osar  1ltci.Ni*  epera- 
tlaa  af  tba  i|UM  far  saa  tacbaical  aparatart. 

Oabcrlpcfaaa  af  tba  Isetruaeto.  itaplla*  tecbsiguet,  software  tat 
appllcatlaaa  rolttat  ta  asplaalva  fatactlaa  toll  ba  praaaotaa. 
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Poasdoaa,  C*  9110V 


A  ktgbly  iMigruN  taalgft*  llpbt-mlpbc  aat  law  paar  coMupctM  gaa 
ckmootograpk ■am  •osccrasrcar  baa  baas  tavalaprt  aat  MccriMijlT  *•'- 
acat  aa  pare  af  eba  KAIA  viking  sltalaa  ta  eba  awrfaca  of  Kara  n*o 
rigs  rant  criteria  aaeablitbat  by  MM  far  eba  Viking  Mart  Londor  rr.ult.d 
In  an  lwrui  C*ac  wat  pftysUally  eaapacc,  klgklf  okock  roaiacanc  aat 
eapabla  af  rtoaea  operation  tkraagk  a  cooannd  aat  control  linkago  wuk 
taea  raevra  to  oartk.  Tba  taalga  af  tbit  loot  nanonc  root  wot  owr  on  right 
TMt  yarlaO  to  aseasatva  aoelytioal  taaeiag  an#  rottnoownc  of  ijiim  r lo¬ 
ot  ta  smc  eba  tpoaif  Uactoao  oecsbUeftsd  far  rooatv  plooocory  opr*. 


tlM 


Tba  yrlnalpal  oltoasca  af  eba  Viking  GCMt  «ra  batng  ro-ynckagot  into  a 
eanf lgnracian  taltaftla  far  corraacrlal  aaalycical  ayplicaciona  ranging 
frao  asvlrsssBoeal  Monitoring  es  a  variacy  of  famsalc  ant  security  »mi. 
lnc losing  asplaaivaa  Ontaation.  Tba  rsasU  la  a  ialpo  analytical  tool 
ckat  coaftlnat  tba  aawar  ast  aaaaleiviey  of  a  laboratory  CO«S  mttruMonc 
is  a  aoall  val loo-oltai,  m  port aft to  device  that  will  allow  fir  It  Moaoure- 
■ant*  an*  ISoncif lcat ton  of  unkni  m  valaeiloa  wick  aulns  Mnetciwltles 
af  cha  orftar  af  0.1  yaw*  pnr  kilUss  ((a  air  ky  wo  I  wow). 


Tbo  ooMotial  to* l go  as*  oyaratlanal  ckerecteruiio  of  tbo  viking  cats 
tyaeoa  will  ko  higbligSced  Is  connection  with  osyltvlvat  detect ioa  xppllco. 


Inobnock,  Ola*,  at  tl,  "Viking  Cat  Cbraoaeagrayb.Hati  Spectrowotrr*' , 
taw.  Sal.  Uitnn.  *•(*>,  June  l*T». 
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Ssnior  losssrch  Officer 
Nttloaal  Aososrch  Council 
of  r spade,  Occam 
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I  *  Aosiaot 
aa  btosos 


r  ysaietvs  iOsmtif laoelas  la 
I  tt  toMfiMlity  ibia  sill  gaaaaslly 
oa  era  aat  tvsp  tbs  twftatrava.  Uaally 
aiala  mioft  *aoli  iaasrfara  toe* 


«n 


<«•>  wt- 


Jabs  (.  Felfprd 

Kill 

19  9laa  Ctaaros  toad,  waft  20t 
TtonmU).  Qatar it.  Caaaaa,  ill  IP! 


ETNi  9  IVU91H9  9T  TMMP  Ml 

j  4toa  |.  Pslfarp,  Kill*.  H  Oa*  ( 

.  Pitot,  Caaaaa.  or  |P«.  (tt«)  to  l  tod*. 

aaaa  *n  tpaatrmat tt  (Wtol)  catpito  vita  am 
m  protoaaa  ibptm  laaimias  (APCI)  lasrtt  yrevtsev  t 
MW  of  aPtPatfag  vapara  frga  saplytivot  »n  a  *  tritoy 
IPp  A9CI  Moroa,  ftttaa  *ua  ippropMato  taplitf 
Itopp.  attow  Ibaiwwifot  Pawsttaa  af  taaoa  vapara  is  cat  tab  ta* 
fptrba  gar  >iHNa|  taatt trtotoa  napat.  "M  istoa  oaat  vaactr*. 
aaaar  ptottaa  af  tw  fiirawai  yrov i«m  a  sipily  taaeifi*  tssiyttt  af 
to  vapara  ttnaa  ars  aaaattaa.  Tba  first  aaaa  tagiynr  of  tbs  aww 
W99W  to  Mtf  aa  a  Mparwor  mho  aaparotat  tea  iaa«  favwa  fraa  tba 
ear—  aapppnatt  af  tto  itoltf  #*r  acaamaf  ta  ttoir  asiacwitr 
topi.  IWw  MW  aw  NpBPtf  ta  a  setfttisa  roytaa,  tto  tba 
l  aaaa  aaatyaar  ta  tto  ta  matpisa  too  frawsto  iaaa  art 
L  1w  Htpm  tsa  tpmw  af  a  mppm  ««  a  ffgarpnot*  af 


Labors co ry  and  flald  trials  ar a  outlined  In 
tba  davalopmtnc  of  a  procotyp*  CC  oxploolvaa  Analysor. 
Flald  trials  Involved  aircraft,  building  sad  vehicle 
search  scenario*. 

Tbo  results  of  a  study  on  tba  Identification  of 
a  cwn  vo  1  at  11a  constituent  of  ortanonltraca  oxploalvoa 
ar#  also  praaantad. 
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Gary  V.  Ut ton 
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(9*2  Wayvastorst  irony# 
Van  toys,  Caflforsla 


umm  or  iipiosim 

WITH 

toLTlPU.  WTWU  P9CCOKCKTWITIW  CART9I0GC9 


A  partabla  a  ars  as  tl  stapler  baa  bam  davalaato  to  ba  via* 
la  tat rebat  far  asplaaivaa.  A  urtrlff#  Is  f started  into 
a  Nr  tonal  MWlar  did  frad  afr  dried  tba  car  tr  idea. 
Expletive  vapara  are  preferentially  gpaaroap  in  tto  cart- 
ri*N-  This  preferential  apsarptlm  retsltt  in  a  pre- 
eaacentratlm  af  vapors.  Tto  cartriaaa  la  tton  rawivai 
ato  inaartto  into  lanTaeb't  todal  QC-710  Explosive  Dp 
teeter  vftevs  the  cartriepa  fltaomt  la  boated  and  the 
flatbed  off  expletive  voters  are  da  tec  tad  toth  an  tlactron 
captera  detector.  Camerclal  TUT,  C-4,  iynaolte,  and  dau 
ttoet  nave  bam  Setae  tad.  Retention  tint  and  Map)  fnt 
tlaa  curvet  for  aecb  axpletlve  abm  tbat  detection  It 
Wstlilo  to  to  30  alas  tea  after  stapling.  The  taapler  it 
wall  U.l  peotot)  and  relatively  inexpensive.  Several 
cartrldppa  aay  bo  used  with  am  ampler  and  several 
Maplert  aay  be  used  with  am  0C-710,  thereby  reducing 
tto  laves  Went  far  search  egtotoont. 
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•  • 

m  e.  mm 


mvirn* 


!  KTtrnon  or  faieiva 


,  MtdHwnl  OhcImt  ferric**.  n*n 


tM  *mr  mm troct  k  M I.  I.  IwnM  «f  [km,  in  m*lm*  * 
Mil*  aal  ucMIm  for  Mo  r**M*  Mttctlw  of  wlolM.  T»l» 
m*  ■■nlli  inolooO  om  ram*  «mMw  of  oonaml  «n*r1nn  w 
Htto*  MM  of  *  focliu*.  T0*  HOT*  MO  oonorfc  t*  MUM*  M*  tM  r*. 
Ml 00  oo*  M  MM  I*  oof  tUoollo*  oMro  mo  ctnyMO  of  ooFlosIwo 
■  moooool  coootftotoo  o  (Moot,  lo  tktt  t»t«  him  otllitoo  t  m- 
MO*  moot  too  coocoot.  to  Ooo*  o*o  nolot*  immomI  etni  liMrtiot. 


_ _ 1  sycto*  (min*  FtKlo*  to*  taoro*  MkJ*ct  to  o  boot*  on* 

Clmlooi**  0  «loo  Of  ftltaro*  o*0  olr-caaOttlom*  olr  acroto  on* 
mmmt  to*  tmloct.  TM  boot*  olr  It  otto  rocjolo*  to  otton  prooor 
riri**  oa*  o*f  Ollot to*.  TM  boat*  olr  It  omatto*  oM  o  mmIo  of 
a*  olr  t mo*  ootraoto*  by  r*r  of  on  looklaatlt  toaolor.  Tbit  10*0 1 o 
*0  <tr  lo  tmooOMota*  by  o  trtltaa  caaina  In  on  oroo  alrwtt*  fro*  tM 
00*00*  irilirt  Trolo**  CO* In*  rotoooio  Inolutoo  tM  orotonco  or  . 
mao*  of  oaMoiro  oaoro. 

an*  •  omr  a  ***Im1m*  bam  boa  i*M0tlat*a  «••*  tbit  rmt* 
aoottla  r~  C—rrlol  MoolU  a*  C-0  nor*  wo  it  foil  tottlnf. 
Morin  o*oa*  nooriy  10*1  OotoctM*  o M  on  orror  rat*  of  lat  tM*  n. 
law**  oa  tmOorta  ala  tall  ctaaiaio  ooala  of  t*o  t*  four 
oaca.  . . .  tit*  miri  toon  a  Ml  amty  to  tMrty  loconoi  por 

r  miliary  tats,  oartala  11  nut  ton*  of  c*nln  no  in  nsylotlm 
atactla  wort  mala*.  Tbntn  Innlua  *0*r  concentration  tn*  oitcn- 
Mtaa  of  noinna  o*a  ourcaioo  uom  min 
l  am  nil  a  oikoom*. 


'  or  to  orriczarr 
irocTon 

.  ooomaTioa 


_ _  i  Ooaottla*  fiat  tM 

tfria  o*  tiot*1*o  Oats  i**wlta  t*  a 
Ilia  la  anOFOtl*!*  .its  •  loarooil  bohovloc 
j  utoaiiiM  *l  n  r-' — r  act,  t*  ootoooo . 
I  «a  Mo*  •  0lUU*«  hoaNlao  Oonomt  * 

' . s**n  SstsNir. 

_ _ i  rooooraoi  oa*  yrncllo** 

_ In*  si  tut*,  la  OMotiOi  *•***. 

«l**iy,  aiitia  inufnoo— tt  *(  4aalr*d 
_ _ I  *nn  1 1  f  1  *  Oa*-  1*101*1  a  urns  tanltisnt 

a*  m  niF**o**y  iym  «*  •  mniaiif  an  niouy 
am*  «n«a»o*  mat  a  *iuo*n  «*a  *bm  1*  a 

*.  Mb  «a  Oka*  bo****  nn  mtutin  kakaotac 
■  nnialTl —  •*  41o»o ft »«tta*  of  tk* 

l«*lo*im.  fooaolaa.  *04.1. 

*  o«lf tirioolly  4*s*M*a  400.  roornoly  *001004  by 
m  o4*o*o*4  tattoo,  ms  «a*t  nay  Ian  m(ooaa**«c  tan* 
m4  1*  a  yo**tl**l  naana  *n*nl  pons  a* om  aoobsnlcnl  oo 


| 


■b*  tin  i  Mil  to* too.  a  roooaoo*  study  oa  tk* 
m'a  tillin'**  —  a*4  *lfaM**y  —lilsim  to  ataylom 
■Iml  41*lto*m.  an  laaiaalM****  *a*****at  nltk  cnnpnct 
M  M amity  la  Ho*  Profit*  nnaffn. 


TnMol  —  Bomromno  o*  A*rloultuonl  n*4  T*4a* total 
CM*1*  till  b*  Olotorrr*  Wnorit.  n  onnunl  ouoovlaw 
04  oa*  anoO  fnotfcno  n**an41ny  too  aaolsUkaa  of  On  too  too 
i  ko*  till  M  ycooaa tn4. 
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«.  ft.  Or  Ml.  ft.  J.  kHltk, 
aaS  ft.  J.  lilftlrt,  liiimli 


i,  u  tisss 


tl*  l«Um 

ktMUflt  kmewHtMuek 
IWfhMuu.  uf  ftftM  Wrick 
Witter  lead 

TftB  TAflOZMO  or  CX»UtZVKI| 

™*  KM  UZlt  UOM  OM  cmOftZVMt 

MVBLOftWV*  ACUBVMBfn  MD  PSMT  KXFCftZCNCCS 

in  ItfUMiiud  the  mt king  of  wploaim,  Mftty  fusee, 
detonating  oorda  and  fuse tubes  is  enhnrtied  in  law.  This 
sot  sod  It*  adnlalatrative  rulss  srs  harewith  prnnentnd, 
eoaplatad  by  tbs  description  of  tbs  present  dsy  situation 
la  fwltanrlsnd*  tbs  applied  investigation  procedures  for 
bantings,  the  efforts  taken  so  far  (details  on  the  two 
•ye tens  'MXCbOTAOGAtfT-  end  "ftXPLOTRACIR" )  and  future 
developments* 


J.  true*  Scklsfsl.  Pres. 
Schtegal  Asssclatss,  lac. 


Laboratory  sort  Accomplished  at: 
Lackat  Choaicals.  Inc. 


Hob scott  ftuiidiag 
153  Ceostaut  MU1  IM 
Movsrt.  Delaware  19711 
Tol:  (302)  453*1 LOO 


II  lastrment  Division 

10500  H.  Port  tasking ion  Ro*4 
Moquon,  si  scons  is  >M»2 
Tol:  (414)  241*3472 


ItfTbLlAL  STAfMMN)  OCM I  CAL  LABfcUMC  OF  UfTACT  LXPLU5IVLS  f.  Tlit  SUSSL- 
QUWT  Of  LUIS  1M1N  LAVEI-FLAMC  IONIZATION  IDENTIFICATION  OF  vANQGItVI 
qmXTITIKS  OP  THUS  STANOAIOft  U  SPENT  EXPLOSIVE  RESIDUES. 

It  Is  sow  possible  to  anslyxo  quickly  end  with  no  laborious 
sssplo  preparation;  ana-volatile,  hlgb  aolecular  Might  cosgiles 
organic  aolecuies  at  levels  low  enough  to  oofco  chonicel  labeling  of 
explosives  sad  their  subsequent  detect ioe  fMiible  to  iscrieinste 
would  bo  users  of  oipiosivos  la  a  terroristic  eaaaor. 

first  ef  all.  na  explosive  aaeufacturor  could  ID  his  own  product 
lino  with  a  unique,  isolated,  aoe*volatilo  organic  chanical  of  choice 
to,  without  doubt.  Identify  his  product. 

Thee  whoa  utilised  for  n  suspicious  purpose,  residue  snapies  e ay 
be  taken  on- si to  aad  spotted  on  a  Thin  Layer  Chroaotograph  with  * 

Plano  Ionisation  Detector.  This  unit  is  s  turn  key  automatic  system  « 
couplet#  with  a  propragrswaad  data  systan  set  up  for  istenial  standard 
iatogrator  chromatography  analysis  ihawtng  s  CUT  and  hard  copy  "hit 
ratio**  percentage  of  internal  standard  possibilities  is  the  taste 
language  software  executive. 

Hite  this  technique,  the  leu  alaiam  detectable  levels  required 
for  a  osaalagful  analysis  caa  ha  attained.  These  nsnogree  or  part* 
per  billion  levels  usually  attainable  bo re- to* fore  only  on  volatile 
cm pounds  that  can  bo  gea  chromatographed;  caa  aow  bo  obtained  oo 
non-volatile  conpoMds  that  will  not  totally  disappear  upon  explosion. 
They  will  bo  loft  afterwards  ta  allow  tracing  of  the  explosive  to  the 
buyer  ta  sellar  to  aaeufacturor  as  evidence  to  prosecute  the  appropri¬ 
ate  guilty  party. 

Preferential  Catagery: 

1.  Expletive  Residue  Analysis 

2.  Explosive  Aaelysis 

3.  taneto  Detect ioe  of  Explosives 
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Metropolitan  Police  Laboratory, 
Lanoon*  England. 


SEM  procedure  u  etow  end  uwe 
r  eera  pmr.er 
evidence  that  the  residue 


bi  an  attempt  be  find  an  aMamaUve  approach  that  could  be  mod  to  reptdly 
screen  cane  be  fare  aWntaaldn  for  KM  analysis  a  study  has  bean  mode  of 
malham  far  assenting  prapsUaM  reel  dual,  eg.,  mtreglycanne,  «hpnonylarruno. 


aoaleMs  (1W)  la  eecar  has  bean 
to  oddltiee,  a  alapie  eatraetlen 
peewits  she  see  of  chin  hit  to  detest 
a  order  on  aaoiat  Main  sea 
»  in  rhoir  peUacien  ihsfMsar 
>  eevleioaad  whan  It  la  i 
a  wins  reaselned  tl 


Indlaatar  euba.  Dn  beats  eaida 
rto  tha  TVT  to  Us  Wtlssaftelesr 
■be  saaselM  ae  alkyl  rearawary 
i  ewaft  craps  tha  Miami  Minna, 
te  tha  flew  rate,  values* 


far  ees  la  m  differ  ms  t 
in  WM  ft*l*lftkft  pie  reaps 


» salsa  raapM.  The  first  tab# 
a  lew  oewteecrocion  tube  is 


iWtfMOtlidBSS  and  margedc  nMrHa  Capillary  GC,  TLC  and  ►PtC  wan  etectro- 
chenUce*  Set  Milan  ham  bean  mad  and  tha  conckmone  ws«n  are  mat 


The  m«el  levels  ef  r 
sen  and 


Same  sawMneuae  produced  ee  little 
rdy  be  Set  acts  S.  uemg  Current  'neiheds*  if 


was  other*  produces  a  high  dMchargn 
and  Uphanylamune*  on  ctothen,  could 


IpHl  txnee  aftar 


Ogan*a  ftwdai  reedus  anafyeia  Me  a  futsae  in  for  anew  science  but  we 
must  kwpreea  the  ewHIilt)  id  aalapUvtty  ef  our  techniques  before  u  is 
reuttnety  appMeabie. 


ix;i 


in  «tb«f  f«uotrlM«  attaota  be  l arrowed  inlMlr# 
4avt«M  Cl  '-il  la  tM  mim  of  politically  activated  orl-e 
pXaj  n  Icttrtwt  rMa  l.i  t^o.  The  rl-.it  wifnant 
effects  iw  of  rrsst  importance  bath  In  order  to 
ward  off  Jawjsr  tod  fros  o  forensic  poiat  of  vim.  Indeed, 
f ssjwfcsrs  ottenrte  or#  redo  to  *nsw«r  this  <uevtloa  by 
•nMfOtlvt  Mestizo  but  soctlv  th**  otmroprlato  cathode 
mm  net  tssilruls  to  obtala  really  avllant  cod  eosparabla 
acasarl mg  rtsslts*  fbstsfsrs,  at  Buadsskrlnlaslast  (BXA) 
cathsla  of  lavaatlratloo  have  beso  established  which  cao 
forsiab  vin  a  aalaatifla  sasaa)  objective  asssuraseot  data 
oo  the  offsets  of 


.  MMnoMt  cot  hade  cad  apparatus  for  the  experiment  el 
iotastlM  of  tbs  bloat  sod  freesentstlon  effsata  of  TVJ 
m  dooorlbsd  alnoo  tbay  are  the  root  hcaardoua  for  husna 
hai&fs.  .'be  jroMees  of  jrovidii*c  conditions  for  carrying 
out  suitable  eta.  lea  oo  explosion  effeeta  by  MU«  of 
cocoarsclve  bloat lnju  ere  dtaouaa*i.  aranplary  saaaurassot 
rasslta  and  their  coaclualooa  ora  praaaotad. 


